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PREFACE 


The  arrangement  of  The  American  Ephemeris  adopted  in  the  volume 
for  the  year  1882,  and  explained  in  the  Appendix  to  that  volume,  has 
been  continued  without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of 
the  sun,  diagrams  showing  the  configurations  of  the  satellites  of  Jupiter, 
data  respecting  the  disks  of  Mercury  and  Venus  for  the  reduction  of  me- 
ridian and  photometric  observations,  and  diagrams,  with  tables,  for  ident* 
ifying  any  known  satellites  of  other  planets.  The  work  is  divided  into 
three  parts,  as  follows; — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  gives  the  heliocentric 
and  geocentric  positions  of  the  major  planets,  the  Ephemeris  of  the  Sun, 
and  other  fundamental  astronomical  data  for  equidistant  intervals  of  Green- 
wich mean  time. 

Part  II,  Ephemeris  ^for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  the 
data  for  their  reduction  are  also  included  in  this  Part  The  list  of  mean 
and  apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  con- 
venience of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient. 

SIMON  NEWCOMB, 

ProftaBOT  U,  S.  JVbvy,  SuptrinUndaiL 
Wasbinoton,  Jtdy  27,  1887. 
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CORRECTIONS. 


Ephemtnsfor  1887  (First  Ediiion  only). 


Page  294,  /Tauri,  in  last  column, 

ti%,  Dec.  of  a  Hydrie, 

S^7,  In  all  copies  of  Ephemeris  from  1882  to  1887, 

298,  I  CassiopeT,  last  column, 

298,  Dec.  of  ft  Coronn  Borealis, 

299,  Groomb.  944,  Ann.  Var.  in  R.  A., 

300,  1  Draconis  (H.)  in  R.  A., 

511,  16th  line  from  bottom, 

512,  Annapolis  mean  time  of  Emersion, 


The  American  MnUical  Almanac  for  1888  (Fir^  EdUum). 
Page  248,     Ann.  Var.  in  Dec.  of  d  Orionis,  for  —2'  .93  read  4-2".9:J 


for  12.753 

retid 

12.5i.> 

"   + 

it 

— 

«*   31  Corona:  Borealis    *' 

31  Com 

"    + 

— 

"   46".9Q 

43".92 

**   —^ 

+ 

"   57-.747 

54-.747 

"   Y 

Y 

"     5b 

6h 

Ephemeris  for  1888  (First  Edition). 


Page  293,  R.  A.  of  ti  UrsR  Minoris, 

294,  47  Cephei  (U.)     Ann.  Var.  in  R.  A., 

2!)7,  f3  Cbameleontis, 

297,  a  Canum  Venat., 

298,  4  Ursae  Minoris, 

298,  p  Bootis,  Ann.  Var.  in  Dec  , 

299,  <5  UrsK  Minoris,  Dec, 

300,  d  Lyrtt,  R.  A., 


tt 


(i 


(i 


ii 


for  20-.008 

"  -f7-.5l52 

"  -f3«.3706 

"  — 0«.3349 

«i  —  I5".()9ri 

"  20".24 

"  30«.791 


302  to  312,    To  the  R.  A.  of  a  Vnm  Minoris  apply  the  correction  ~0«.04 
322,    Dec.  of  1 1  Oriooia,  for  South 


read  20-080 

«  4-7-.7I52 

"  -f3-.3996 

"  -I-2-.8I57 

i*  — 0«.3249 

"  — 15".965 

"  40".24 

"  28-.79I 

read  North. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CRBONOLOaWAL  ERAS. 

THE  TEAS  1890,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  IUtH  AND  THE  BEGINNING 
OF  THE  115th  tear  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS     TO— 


u 


u 


ii 


The  year  6603  of  tlie  Julian  Period ; 

'<         7398-99  of  the  Byzantine  era,  the  year  7399  commencing  on  September  1st: 

5650-51  of  the  Jewish  era,  the  year  5651  commencing  on  September  15th,  or,  more 

exactly,  at  sunset  on  September  14th ; 
2643  since  the  foundation  of  Rome,  according  to  Varro; 

2637  since  the   beginning  of  the  em  of  Naboxassar,  which    has    been    assigned  to 
Wednesday,  tlie  26th   of  February  of  the  :3967th  year  of  the    Julian    Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747th ;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
2666  of  the  Olympiads,  or  the  second  year  of  the  667th  Olympiad  commencing  in  July, 
1890,  if  we  fix  the  era  of  the  Olympiads  at  775i  years  before  Christ,  or  near 
the  beginning  of  July  of  tlie  year  3938  of  tlie  Julian  Period; 
2202  of  the  Grecian  em,  or  the  em  of  the  Seleucidie ; 
1606  of  the  era  of  Diocletian  ; 
**         2550  of  the  Japanese  era  and  to  the  23d  year  of  the  period  entitled  *'Meiji.*' 
The  year  1306  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  17th  day  of 
August,  1890. 

The  first  day  of  Januar>'  of  the  year  1890  is  the  2,411,369th  day  since  the  commencement  of  the 
Juliao  Period. 


«« 


M 


«i 


CHRONOLOGICAL  CYCLES. 


Doininiciil  Letter E 

Epwt 9 

lAmmr  Cycle  or  Gk>lden  Number     ...    10 


Solar  Cycle 23 

Roman  Indiction 3 

Julian  Period 6608 
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SYMBOLS  AND  ABBREVIATIONS. 


I 

i 


0  The  Sun. 

C  The  Mood. 

9  Mercury. 

9  Venus. 

0  The  Earth. 


SION3  OF  THE  PLANETS^  ETC. 

$  Mars. 

]il  Jupiter. 

yi  Saturn. 

§  Uranus. 

tp  Neptune. 


SIGNS  OF  THE  ZODIAC. 


Summer 


Y  Aries, 
y   Taurus, 
n  Gemini. 
25  Cancer. 
il  Leo. 
n  Virgo, 


f   7. 
Autumn  j    ^ 

Signs.  I   «• 

Winter 
Signs 


£^  Libra. 
m  Scorpius. 
/  Sagittarius. 
Vf  Capricomus. 
ta.  Aquarius. 
H  Pisces. 


i{  Ck>nj unction,  or  having  the  same  Longitude  or  Right  Ascension. 
Q  Quadrature,  or  difiering  90°  in  Longitude  or  Right  Ascension. 
g    Opposition,    or  dtfiering  180°  in  Longitude  or  Right  Ascension* 


ABBREVIATIONS. 

8 

Ascending  Node. 

°     Degrees. 

ts 

Descending  Node. 

'      Minutes  of  Arc. 

N. 

North. 

"     Seconds  of  Arc. 

8  . 

South. 

^     Hours. 

E. 

East 

"    Minutes  of  Time. 

W, 

WeM. 

*     Seoonds  of  Time. 
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JANUARY,   1890. 


1. 


AT  GREENWICH  APPARENT  NOON» 


i 

o 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tiies. 
Wed. 
Thur. 

Frid. 
Sat. 

SUK 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sut. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


a 

e 


O 
flB 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN»8 


Apparent 
Right  AaoensloD. 


h      m       s 

18  48  15.72 
18  52  40.42 

18  57  4.74 

19  1  28.66 
19  5  52.15 
19  10  15.18 

19  14  37.73 
19  18  59.77 
19  23  21.30 

19  27  42.28 
19  32  2.70 
19  36  22.54 

19  40  41.76 
19  45  0.36 
19  49  18.32 

19  53  35.62 

19  57  52.22 

20  2  8.12 

20  6  23.30 
20  10  37  74 
20  14  51.42 

20  19  4.33 
20  23  16.45 
20  27  27.77 

20  31  38.27 
20  35  47.95 
20  39  56.80 

20  44  4.82 
20  48  11.99 
20  52  18.32 

20  56  23.81 

21  0  28.45 


Diff.  for 
1  Hoar. 


8 

1.037 
1.021 
1.004 

0.987 
0.968 
0.949 

0.92<) 
0.908 
0.886 

0.863 

0.839 
0.814 

0.789 
0.762 
0.735 

0.707 
0.678 
0.648 

0.618 
0.587 
0.555 

0.523 
0  490 
0.456 

0.421 
0.386 
0.351 

0.316 
0.281 
0.246 
0.21 1 


10.176 


AppArent 
DeoUnatioD. 


tt 


S.22  59  22.8 
22  54  3.6 
22  48  17.1 

22  42  3.4 
22  35  22.8 
22  28  15.3 

22  20  41.3 
22  12  40.9 
22     4  14.4 

21  55  22.0 
21  46  4.0 
21  36  20.6 

21  26  12.2 
21  15  39.0 
21     4  41.2 

20  53  19.0 
20  41  33.0 
20  29  23.5 

20  16  50.7 
20  3  55.0 
19  50  36.8 

19  36  56.5 
19  22  54.3 
19    8  30.6 

18  53  45.9 
18  38  40.6 
18  23  15.0 

18    7  29.5 

17  51  24.6 

17  35  0.7 

17  18  18.1 


S.  17     1   17.3    +42.91 


Diir.  for 
1  Hoar. 


+12.74 
13.88 
15.00 

+16.13 
17.25 
18.36 

+19.46 
20.55 
21.63 

+22.7 1 
23.78 
24.83 

+25.87 
26.90 
27.91 

+28^.9 1 
29.90 
30.88 

+31.84 
32.79 
33.72 

+34.64 
35.54 
36.42 

+37.29 
38.14 
38.98 

+39.80 
40.60 
41.39 
42.16 


Semi- 
diameter. 


// 


6  18.43 

6  18.43 

6  18.43 

6  18.42 

6  18.40 

6  18.38 

6  18.35 

6  18.31 

6  18.27 

6  18.22 

6  18.17 

6  18.11 

6  18.05 

6  17.98 

6  17,90 

6  17.82 

6  17.74 

6  17.65 


17.56 
17.46 
6  17.36 


6  17.26 

6  17.16 

6  17.05 

6  16.94 

6  16.82 

6  '6.70 

6  16.58 

6  16  45 

6  16.32 

6  16.18 


16  16.04 


Sidereal 
Time  of 
Semi- 
diameter 
PaBsing 
Meridian. 


71.08 
71.03 
70.98 

70.92 
70.86 
70.80 

70.73 
70.66 
70.59 

70.51 
70.43 
70.35 

70.27 
70.18 
70.09 

69.99 
69.89 
69.79 

69.69 
69.58 
69.48 

69.37 
69.26 
69.15 

69.04 
68.93 
68.82 

68.70 
68.59 
68.47 
68.36 

68.24 


EqaatioD  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       ii 

3  53.92 

4  21.98 

4  49.67 

5  16.95 

5  43.80 

6  10.20 

6  36.12 

7  1.54 
7  26.44 

7  50.80 

8  14.60 

8  37.82 

9  0.42 
9  22.40 
9  43.75 

10  4.43 
10  24.43 

10  43.72 

1 1  2.29 
11  20.12 
11  37.20 

11  53.51 

12  9.03 
12  23.75 

12  37.66 

12  50.75 

13  3.01 

13  14.43 
13  25.02 
13  34.77 
13  43.68 

13  51.75 


Diff.  for 
1  Honr. 


a 
1.177 

1.162 

1.145 

t.I28 
1.109 
1.090 

1.070 
1.049 
1.027 

1.004 
0.980 
0.955 

0.930 
0.903 
0.876 

0.848 
0.819 
0.790 

0.760 
0.729 
0.697 

0.665 
0.632 
0.598 

0.564 
0.529 
0.494 

0.459 
0.424 
0.389 
0.354 

0.319 


UTOTC'The  mean  time  of  semidiamet(>r  passing  may  be  found  by  subtracting  O'.IO  ftom  the  sidereal  time. 

The  sign  +  preflxed  to  the  lioorly  change  of  declination  Indicates  that  south  declinations  are  decreasing. 
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AT  OBBBNWIOH  MEAIsT  ^OOIS. 


i 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
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SUN. 
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Wed. 
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SUN. 
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1 
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3 

4 
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6 

7 
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9 
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12 
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14 
15 

16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
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THE  SUN'S 


Blgbt 


h     m       • 

18  48  15.01 
18  52  39.62 

18  57  3.86 

19  1  27.70 
19  5  51.10 
19  10  14.05 

19  14  36.52 
19  18  58.49 
19  23  19.95 

19  27  40.86 
19  32  1.21 
19  36  20.98 

19  40  40.14 
19  44  58.68 
19  49  16.58 

19  53  33.82 

19  57  50.37 

20  2  6.22 

20  6  21.35 
20  10  35.74 
20  14  49.38 

20  19  2.25 
20  23  14.33 
20  27  25.61 

20  31  36.08 
20  35  45.73 
20  39  54.55 

20  44  2.54 
20  48  9.69 
20  52  16.00 

20  56  21.47 

21  0  26.10 


INfllfor 
1  Hoar. 


1.033 
1.018 
1.001 

0.984 
0.965 
0.946 

0.926 
0.905 
0.883 

0.860 
0.836 
0.8II 

0.786 
0.759 
0.732 

0.704 
0.675 
0.646 

0.616 
0.585 
0.553 

0.521 
0.488 
0.454 

0.420 
0.385 
0.350 

0.315 
0.280 
0.245 
0.210 


10.175 


Apparent 
DedUnAtioD. 


S.  22  59'  23^6 


22  54 

22  48 


4.6 

18.3 


22  42  4.8 
22  35  24.4 
22  28  17.2 

22  20  43.4 
22  12  ^.3 
22  4  17.1 

21  55  25.0 
21  46  7.3 
21  36  24.2 

21  26  16.1 
21  15  43.2 
21  4  45.6 

20  53  23.8 
20  41  38.2 
20  29  29.0 

20  16  56.6 
20  4  1.2 
19  50  43.3 

19  37  3.3 
19  23  1.4 
19  8  38.1 

18  53  53.7 
18  38  48.7 
18  23  23.4 

18  7  38.2 
17  51  33.6 
17  35  10.0 
17  18  27.7 

S.  17  1  27.2 


INflllbr 
1  Hour. 


Bqmtkmof 

Time, 

to  be 
Sabtraoted 

from 
MoAii  Time. 


+12.74 
13.87 
14.99 

+16.12 
17.24 
18.35 

+19.45 
20.54 
21.62 

+22.70 
23.77 
24.82 

+25.h6 
26.89 
27.90 

+28.90 
29.89 
30.87 

+31.83 
32.78 
33.71 

+34.63 
35.53 
36.41 

+37.28 
38.13 
38.97 

+39.79 
40.59 
41.38 
42.15 

+42.90 


m       • 

3  53.84 

4  21.90 

4  49.58 

5  16.86 

5  43.70 

6  10.09 

6  36.01 

7  1.42 
7  26.32 

7  50.68 

8  14.47 

8  37.68 

9  0.28 
9  22.26 
9  43.61 

0  4.29 
0  24.29 

0  43.58 

1  2.15 
1  19.98 
1  37.07 

1  53.38 

2  8.90 
2  23.63 

2  37.55 

2  50.64 

3  2.90 

3  H.33 
3  24.93 
3  34.69 
3  48.60 


13  51.67 


INfllfor 
1 


• 
1.177 

1.162 

1.145 

1.128 
1.109 
1.090 

1.070 
1.049 
1.027 

1.004 
0.980 
0.955 

0.930 
0.903 
0.876 

0.848 
0.819 
0.790 

0.760 
0.729 
0.607 

0.665 
0.632 
0.508 

0.564 
0.529 
0.494 

0.459 
0.424 
0.389 
0.354 

0.319 


■enidiameter  for  mean  noon  may  be  aasnmed  the 
aign  +-  preflxed  to  the  honxly  ohange  of  declination 


ao  that  ter  apparent  noon. 
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h     m      a 

8  44  21.16 
8  48  17.72 
8  52  14.28 

8  56  10.84 

9  0  7.40 
9  4  8.96 

9  8  0.51 
9  11  57.07 
9  15  53.63 

9  19  50.19 
9  23  46.74 
9  27  43.30 

9  31  39.86 
9  35  36.42 
9  39  32.97 

9  43  29.53 
9  47  26.08 
9  51  22.64 

9  55  19.20 
9  59  15.76 
20  3  12.31 

20  7  8.87 
20  11  5.43 
20  15  1.99 

20  18  58.54 
20  22  55.10 
20  26  51.65 

20  80  48.21 
20  34  44.76 
20  38  41.32 
20  42  37.87 

20  46  34.43 
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of  the 
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Diir.  for 
1  Hour. 
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Sidereal  Noon. 

X 

V 

1 

1 

o         1        n 

281     5  51.1 

6  i:% 

152.88 

-  0.35 

9.9926458 

-  0.9 

h      m       • 

5  14  47.13 

2 

2 

282    7    0.2 

7  16.7 

153.87 

0.24 

9.9926451 

•1-  0.2 

5  10  51.22 

3 

3 

283    8    9.0 

8  25.3 

152.86 

-0.12 

9.9926470 

• 

1.3 

5     6  55.31 

4 

4 

284    9  17.5 

9  33.7 

152.85 

+  0.01 

9.9926516 

+  2.5 

5    2  59.40 

5 

5 

285  10  25.9 

10  41.9 

152.84 

0.15 

9.9926590 

3.7 

4  59     3.49 

6 

6 

286  11  34.1 

11  49.9 

152.83 

0.28 

9.9926693 

4.9 

4  55    7.57 

7 

7 

287  12  42.1 

12  67.7 

152.83 

+  0.40 

9.9926824 

+  6.1 

4  51   11.66 

8 

8 

288  13  49.9 

14    5.3 

152.82 

0.51 

9.9926984 

7.2 

4  47  15.74 

9 

9 

289  14  57.5 

15  12.7 

152.82 

060 

9.9927171 

8.4 

4  43  19.82 

10 

10 

290  16    5.0 

16  20.1 

152.81 

+  0.67 

9.9927385 

4  9.5 

4  39  23.91 

11 

11 

291  17  12.5 

17  27.4 

152.81 

0.70 

9.9927626 

10.6 

4  35  28.00 

12 

12 

292  18  19.8 

18  34.5 

152.80 

0.71 

9.9927892 

11.6 

4  31  32.09 

13 

13 

293  19  27.0 

19  41.5 

152.80 

+  0.68 

9.9928182 

+12.6 

4  27  36.18 

14 

14 

294  20  34.0 

20  48.4 

152.79 

0.63 

9.9928494 

13.5 

4  23  40.27 

15 

15 

295  21  40.8 

21  55.1 

152.78 

0.55 

9.9928827 

14.3 

4  19  44.36 

16 

16 

296  22  47.4 

23     1.5 

152.77 

+  0.44 

9.9929179 

+15.1 

4  15  48.45 

17 

17 

297  23  53.7 

24    7.6 

152.75 

0.32 

9.9929549 

15.8 

4  11  52.53 

18 

18 

298  24  59.5 

25  13.3 

152.73 

0.20 

9.9929937 

16.5 

4     7  56.62 

19 

19 

299  26    4.7 

26  18.4 

152.71 

+  0.07* 

9.9930342 

+17.2 

4     4    0.71 

20 

20 

300  27    9.4 

27  22.9 

152.68 

-0.06 

9.9930762 

17.8 

4     0    4.80 

21 

21 

301  28  13.4 

28  26.7 

152.65 

0.18 

9.9931197 

18.5 

3  56    8.90 

22 

22 

302  29  16.7 

29  29.8 

152.62 

-0.27 

9.9931647 

+19.1 

3  52  12.99 

23 

23 

303  30  19.2 

30  32.1 

152.58 

0.34 

9.9932113 

19.7 

3  48  17.08 

24 

24 

304  31  20.7 

31  33.4 

152.54 

0.39 

9.9932595 

20.4 

3  44  21.16 

25 

25 

305  32  21.0 

32  33.6 

152.49 

-0.41 

9.9933093 

+21.1 

3  40  25.25 

26 

26 

306  33  20.1 

33  32.6 

152.44 

0.39 

9.9933607 

21.8 

3  36  29.34 

27 

27 

307  34  18.1 

34  30.4 

152.39 

0.34 

9.9934139 

22.6 

3  32  33.43 

28 

28 

308  35  14.9 

35  27.1 

152.33 

-0.27 

9.9934690 

+23.4 

3  28  37.52 

29 

29 

309  36  10.4 

36  22.5 

152.28 

0.18 

9.9935261 

24.2 

3  24  41.61 

30 

30 

310  37     4.5 

37  16.5 

152.22 

-  0.06 

9.9935853 

25.1 

3  20  45.70 

31 

31 

311  37  57.3 

38    9.1 

152.17 

+  0.07 

9.9936467 

26.0 

3  16  49.79 

32 

32 

312  38  48.8 

39    0.4 

152.12 

+  0.21 

9.9937105 

+27.0 

3  12  53.88 
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Noon. 


15  2.1 
14  55.3 
14  50.1 

14  46.6 
14  44.6 
14  44.0 

14  44.7 
14  46.8 
14  50.6 

14  56.0 

15  3.4 
15  13.0 

15  24.5 
15  37.7 

15  52.4 

16  7.5 
16  21.8 
16  34.0 

16  42.3 
16  45.7 
16  43.6 

16  36.1 
16  24.3 
16    9.7 

15  53.9 
15  38.2 
15  23.8 

15  11.3 
15  1.2 
14  53.6 
14  48.4 

14  45.5 


Midnight. 


14  58.4 
14  52.5 
14  48.2 

14  45.5 
14  44.1 
14  44.1 

14  45.5 
14  48.5 
14  53.1 

14  59.4 

15  7.9 
15  18.5 

15  30.9 

15  44.9 

16  0.0 

16  14.8 
16  28.3 
16  38.7 

16  44.7 
16  45.4 
16  40.5 

16  30.7 
16  17.3 
16     1.9 

15  46.0 
15  30.8 
15  17.3 

15  6.0 

14  57.1 

14  50.7 

14  46.7 

14  44.7 


HORIZONTAL  PABALLAX. 


IToon. 

Difll  for 
1  Hour. 

/       // 

55    3.9 

-1.20 

54  38.7 

0.91 

54  19.9 

0.66 

54    7.1 

-^.42 

53  59.6 

-0.21 

63  57.2 

0.00 

53  59.8 

+0.W 

54    7.7 

0.45 

54  21.4 

0.70 

54  41.6 

-M).»9 

55    8.8 

1.29 

55  43.6 

1.61 

56  25.9 

+  1.91 

57  14.8 

2.15 

58    8.5 

2.30 

59    4.0 

-••2.28 

59  56.7 

2.06 

60  41.3 

1.60 

61  12.0 

40.92 

61  24.5 

+0.10 

61  16.6 

-0.75 

60  49.2 

-1.50 

60    5.9 

2.05 

59  12.3 

2.36 

58  14.0 

-2.44 

57  16.5 

2.32 

56  23.5 

2.06 

55  37.8 

-1.73 

55     0.7 

1.36 

54  32.7 

0.98 

54  13.6 

0.62 

54    2.7 

-0.30 

Midnigfat. 


// 


DiC  for 
t  Hoar. 


54  50.4 
54  28.5 
54  12.8 

54  2.7 
53  57.8 

53  57.8 

54  3.0 
54  13.8 
54  30.6 

54  54.3 

55  25.3 

56  3.8 

56  49.6 

57  41.2 

58  36.3 

59  31.0 

60  20.4 

60  58.7 

61  20.8 
61  23.1 
61     5.2 

60  29.2 
59  40.0 
58  43.4 

57  44.9 
56  49.2 
55  59.7 

55  18.2  , 
54  45.6 
54  22.1 
54     7.2  : 


u 

-1.05 
0.79 
0.54 

-0.31 
-0.10 
•1-0. 11 

+0.33 
0.57 
0.84 

+1.13 
1.45 
1.76 

+2.04 
2.24 
2.31 

+2.20 
1.66 
1.28 

+0.52 

-0.33 

1.14 

-1.81 
2.24 
3.43 

-2.40 
2.21 
1.91 

-1.55 
1.17 
0.80 
0.45 


54     0.0  ,     -0.15 


UPPXB  TRAKSrr. 
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Oreonwieb. 


o      in 

8  43.4 

9  29.6 

10  17.2 

11  5.9 

11  55.3 

12  44.6 

13  32.9 

14  19.8 

15  5.1 

15  49.2 

16  32.6 

17  16.1 

18  0.8 

18  47.9 

19  38.5 

20  33.6 

21  33.4 

22  37.2 

23  42.5 

6 

0  46.6 

1  47.1 

2  43.1 

3  34.9 


4 
5 
5 

6 

7 
8 
9 


23.4 

9.8 

55.3 

40.6 

26.7 

13.9 

2.2 


9  51.3 


Diit  for 
1  Hoor. 


n 
1.90 

1.96 

2.01 

2.04 
2.06 
3.03 

1.98 
1.92 
1.84 

1.80 
1.82 
1.86 

1.93 
2.03 
2.20 

2.39 
2.57 
2.69 

2.69 

2.59 

2.43 
2.27 
2.09 

1.96 
1.91 
1.89 

1.90 
1.94 
1.99 
3.03 

3.05 


AGB. 
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d 
10.0 
11.0 

12.0 
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14.0 
15.0 

16.0 
17.0 
18.0 

19.0 
20.0 
21.0 

22.0 
23.0 
24.0 

25.0 
26.0 
27.0 

28.0 

29.0 

0.5 

1.5 
2.5 
3.5 

4.5 
5.5 
6.5 

7.5 

8.5 

9.5 

10.5 

11.5 
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WEDNESDAY  1. 


b 

3 
3 
3 
3 
3 


m 
11 

13 
15 
17 
19 


3  21 
3  2:3 
3  25 
3  27 
3  29 
31 
33 
35 
37 
39 
41 
3  43 
3  45 
47 
49 


3 
3 
3 
3 
3 
3 


3 
3 
3 
3 
3 
3 


51 
53 
55 

58 


» 

8 

50.34 

1.0860 

49.55 

1.9877 

48.86 

1.9894 

48.27 

1.9911 

47.79 

1.99S9 

47.42 

1.9947 

47.16 

1.9966 

47.01 

1.9064 

46.97 

9.0003 

47.05 

9.0099 

47.24 

9.0049 

47.55 

9.0009 

47.98 

9.0069 

48.53 

9.0109 

49.20 

9.0199 

50.00 

9.0143 

50.92 

9.0164 

51.97 

9.0186 

53.15 

9.0907 

54.46 

9.0998 

55.89 

9.0949 

57.45 

9.0971 

59.14 

9.0903 

0.96 

8.0314 

N.14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 

N.17 


28.7 
34.7 
36.5 
34.2 
27.7 
17.0 
2.1 
43.0 
19.5 
51.7 
19.5 
42.9 
1.8 
16.2 
26.1 
31.4 
36  32.1 
45  28.1 
19.4 
6.0 
47.8 
24.8 
57.0 
24.3 


3 
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43 
53 
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12 
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41 
50 

0 
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32 
34 
37 
39 
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43 
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2.91 

9.0396 

5.00 

9.0359 

7.22 

9.0381 

9.57 

9.0403 

12.06 

9.0496 

14.68 

9.0448 

17.44 

9UM71 

20.33 

9.0493 

23.36 

9.0516 

26..53 

9.0530 

29.83 

9.0661 

33.26 

9.0563 

:}6.83 

9.0606 

40.54 

9.0099 

44.38 

9.0659 

48.36 

9.0675 

52.48 

9.0697 

56.73 

9.0719 

1.11 

9.0749 

5.63 

9.0764 

10.28 

9.0786 

15.06 
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19.98 

9.0831 
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54  4.0 
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44.0 
20.5 
51.7 
17.6 
38.1 
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7.2 
6.0 
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47.0 
29.1 
5.6 
36.5 
1.7 
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49 
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34 
41 
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1 
8 
15 
21 
28 
34 


10.133 
10.065 
0.996 
0.997 
0.857 
0.787 
0.717 
9UH5 
0.579 
0.500 
0.497 
0.359 
9.977 
9.909 
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9.050 
8.979 
8.804 
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8.657 
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27.5 

11.563 

53.0 

11.596 

15.8 

11.649 

36.0 

11.685 

5;).6 

11.798 

8.6 

11.771 

21.1 

11.819 

31.2 

11.853 

38.8 

11.803 

44.0 

11.999 

46.9 

11.970 

47.6 

19.007 

46.0 

19.045 

42.2 

19.083 

36.1 

19.119 

27.9 

19.154 

17.7 

19.188 

5.4 

19.991 

51.1 

19.954 

34.9 

19.987 

16.7 

19.319 

56.6 

19.3fl0 

34.7 

19J80 

SUNDAY  12. 


12  13  21.54 

1.9190 

N.  4  17  11.0 

19.410 

12  15  16.70 

1.9197 

4    4  45.5 

19.439 

12  17  11.91 

1.9905 

3  52  18.3 

19.467 

12  19    7.16 

1.9913 

3  39  49.5 

19.494 

12  21    2.47 

1.9993 

3  27  19.1 

19.590 

12  22  57.84 

1.9933 

3  14  47.1 

19.546 

12  24  53.27 

1.9944 

3    2  13.5 

19.579 

12  26  48.77 

1.9955 

2  49  38.4 

19.597 

12  28  44.33 

1.9966 

2  37    1.8 

19.691 

12  30  39.96 

1.9978 

2  24  23.9 

19.643 

12  32  35.67 

1.9909 

2  11  44.7 

19.664 

12  34  31.47 

1.9307 

1  59    4.2 

19.686 

12  36  27.35 

1.9391 

1  46  22.4 

19.707 

12  38  23.32 

1.9336 

1  33  39.3 

19.797 

12  40  19.38 

1.9359 

1  20  55.1 

19.746 

12  42  15.54 

1.9369 

1    8    9.8 

19.764 

12  44  11.81 

1.0387 

0  55  23.4 

19.789 

12  46    8.18 

1.9404 

0  42  35.9 

19.800 

12  48    4.66 

1.9499 

0  29  47.4 

19.817 

12  50    1.25 

1.9449 

0  16  57.9 

19.839 

12  51  57.96 

1.9463 

N.  0    4    7.6 

19.845 

12  53  54.80 

1.9484 

S.  0    8  43.5 

19.958 

12  55  51.77 

1.9506 

0  21  35.4 

19.871 

12  57  48.87 

1.9598 

0  34  28.1 

19.864 

12  59  46.11 

1.9561 

3.  0  47  21.5 

18.606 

vm. 
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OBBENWIOH  MBAK  TIME. 

THE  MOOITS  BIGHT  A8CENSI0K  AKD  DECLINATION. 

Hoar. 

Bl^tAaMMlni. 

Dlftfor 
iMIiiiittt. 

TkMilinitliMi 

JHSLiBft 
iHlnnte, 

Uma. 

Right  AiMiiaioii. 

THtLtot 
llCiBiifte. 

DeeliMtioB. 

DHtfor 
llflmite. 

M< 

>NDA1 

I  18. 

WEDNBSDAY  15. 

0 

b    m     • 
12  59  46.11 

• 

1J661 

8.  0  47  ftfji 

19.896 

0 

h    m     • 
14  37  42.38 

• 
9.1645 

8.'lf    125:4 

19!983 

1 

13    1  43.49 

1.9675 

1    0  15.6 

19J06 

\ 

14  39  51.83 

9.1606 

11  13  41.2 

19J943 

9 

13    3  41.01 

1.9600 

1  13  10.2 

19.914 

2 

14  42    1.64 

9.1666 

11  25  54.5 

19.901 

3 

13    5  3a68 

1.9096 

1  26    5.3 

194)93 

3 

14  44  11.82 

9.1797 

11  38    5.3 

19.157 

4 

13    7  36.51 

1J689 

1  39    0.9 

19.931 

4 

14  46  22.37 

9.1789 

11  50  13.4 

19.119 

5 

13    9  34.50 

1.9678 

1  51  57.0 

19.936 

5 

14  48  33.29 

9.1861 

12    2  18.7 

19.064 

6 

13  11  32.65 

1.9706 

2    4  53.5 

19.944 

6 

14  50  44.58 

9.1913 

12  14  21.1 

19.016 

7 

13  13  30.96 

1J733 

2  17  50.3 

19.949 

7 

14  52  56.25 

9.)#n 

12  26  20.6 

11J67 

8 

13  15  29.45 

1.9763 

2  30  47.4 

19.954 

8 

14  55    8.31 

9.9041 

12  38  17.2 

11.917 

9 

13  17  28.12 

1.9793 

2  43  44.8 

19.957 

9 

14  57  20.75 

9.9106 

12  50  10.7 

UJ>9S 

10 

13  19  26.97 

iMaa 

2  56  42.3 

19.959 

10 

14  59  33.56 

9.9179 

13    2     1.0 

11.811 

11 

13  21  26.00 

1.9664 

3    9  39.9 

19.961 

11 

15    1  46.81 

9.9938 

13  13  48.0 

11.756 

12 

13  23  25.22 

1.9686 

3  22  37.6 

19.969 

12 

15    4    0.44 

9.9306 

13  25  31.6 

11.696 

13 

13  25  24.63 

ijei9 

3  35  35.3 

19.961 

13 

15    6  14.47 

9.9379 

13  37  11.8 

11.641 

14 

13  27  24J25 

1J963 

3  48  32il 

19J60 

14 

15    8  28.90 

9.9439 

13  48  48.5 

11.581 

15 

13  29  24.07 

1J967 

4     1  30.5 

19.958 

15 

15  10  43.74 

9.9507 

14    0  21.5 

11.519 

16 

13  31  24.10 

9.0009 

4  14  27.9 

194155 

16 

15  12  58.99 

9.9676 

14  11  50.8 

11.457 

17 

13  33  24.34 

9.0056 

4  27  25.1 

19.951 

17 

15  15  14.66 

9.9646 

14  23  1^3 

11J99 

18 

13  35  24.80 

9JI006 

4  40  22.0 

19.946 

18 

15  17  30.74 

9.9715 

14  34  37.9 

11J96 

19 

13  37  25.48 

9.0133 

4  53  18.6 

i94M0 

19 

15  19  47.24 

9.9786 

14  45  55.4 

11.967 

20 

13  39  26.39 

9J0171 

5    6  14.8 

19.999 

20 

15  22    4.17 

9^867 

14  57    8.8 

11.188 

21 

13  41  27.53 

94KMI9 

5  19  10.5 

19.994 

21 

15  24  21.52 

9^9996 

15    8  18.0 

11.117 

22 

13  43  28.90 

9JMt9 

5  32    5.7 

19^915 

22 

15  26  39.30 

9.9999 

15  19  22.9 

114)45 

23 

13  45  30.52 
TU 

9jOOOO 

BSDA 

8.  5  45    0.3 
Y  14. 

19J06 

23 

15  28  57.51 
THl 

9J079 

m 

7BSDA 

8.15  30  23.4 
lY  16. 

10.979 

0 

13  47  32.38 

94031 

8.  5  57  54.3 

19.894 

0 

15  31  16.16 

9J144 

8. 15  41  19.5 

10.807 

1 

13  49  34.49 

9J073 

6  10  47.6 

19.889 

1 

15  33  35.24 

93917 

15  52  11.0 

10.819 

2 

13  51  36.86 

94H16 

.     6  23  40.1 

19368 

2 

15  35  54.76 

9J900 

16    2  57.8 

10.739 

3 

13  53  39.49 

9JH60 

6  36  31.8 

19.854 

3 

15  38  14.72 

9J363 

16  13  39.7 

10.658 

4 

13  55  42.38 

9.0604 

6  49  22.6 

19.839 

4 

15  40  35.12 

9.3437 

16  24  16.7 

10.576 

5 

13  57  45.53 

9M4» 

7    2  12.5 

19.899 

5 

15  42  55.97 

9J519 

16  34  48.8 

10.499   1 

6 

13  59  48.95 

9UK94 

7  15     1.3 

19.804 

6 

15  45  17.26 

9.3586 

16  45  15.8 

10.407   . 

7 

14     1  52.65 

9.0641 

7  27  49.0 

19.786 

7 

15  47  39.00 

9.9661 

16  55  37.6 

10.319   , 

8 

14    3  56.64 

9.0668 

7  40  35.6 

19.767 

8 

15  49    1.19 

9.3736 

17    5  54.1 

104199   I 

9 

14    6    0.91 

9.0736 

7  53  21.0 

19.746 

9 

15  52  23.82 

9.3610 

17  16    5.1 

10.137   < 

10 

14    8    5.47 

9.0785 

8    6    5.1 

19.793 

10 

15  54  46.91 

tt.SfKA 

17  26  10.6 

10S045   ' 

1 

11 

14  10  10.33 

9.0636 

8  18  47.8 

19.009 

11 

15  57  10.45 

9.9961 

17  36  10.5 

9.961    1 

12 

14  12  15.49 

9.0666 

8  31  29.0 

19.674 

12 

15  59  34.44 

9.4037 

17  46    4.7 

9.856 

13 

14  14  20.95 

9.0096 

8  44    8.7 

19.649 

13 

16    1  58.89 

9.4119 

17  55  53.1 

9.757   ' 

14 

14  16  26.72 

94)968 

8  56  46.9 

19.083 

14 

16    4  23.79 

9.4168 

18    5  35.5 

9.657 

15 

14  18  32.80 

9.1040 

9    9  23.5 

19.696 

15 

16    6  49.15 

9.4964 

18  15  11.9 

9.555 

16 

14  20  39.20 

9.1094 

9  21  58.3 

19.566 

16 

16    9  14.96 

9.4340 

18  24  42.1 

9.459   ' 

17 

14  22  45M 

9.1146 

9  34  31.3 

19.534 

17 

16  11  41.28 

9.4416 

18  34    6.1 

9J47 

18 

14  24  52.98 

9.1909 

9  47    2.4 

19J09 

18 

16  14    7.95 

9.4499 

18  43  23.8 

9.941 

I  1» 

14  27    0.36 

9.t90« 

9  59  31.6 

19.460 

19 

16  16  35.13 

9.4667 

18  52  35.0 

9.139 

^20 

14  29    8.08 

9.I3I5 

10  11  58.7 

19.434 

20 

16  19    2.76 

9.4649 

19     1  39.6 

9.091 

21 

14  31   16.14 

9.1379 

10  24  23.7 

19J99 

21 

16  21  30.84 

9.4718 

19  10  37.5 

8.908   ! 

1  22 

14  :S3  24.54 

9.1499 

10  36  46.6 

19J09 

22 

16  23  59.38 

9.4794 

19  19  28.6 

8.795 

23 

14  35  33.29 

9.1467 

10  49    7.2 

19.393 

23 

16  26  28.37 

9.4869 

19  28  12.9 

8.680   i 

24 

14  37  42.38 

9.1546 

S.11     1  25.4 

19.983 

24 

16  28  57.81 

9.4944 

8. 19  36  50.2 

8.560 
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IX, 


GREENWICH  MEAN  TIMB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 

] 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

*/0 

21 

22 

23 

24 


RlghtAjBcensiim. 


Diff.for 
IMinate. 


DeolicaUon. 


Difllfor 
IMinate 


FRIDAY  17. 


h    m     s 

0 

16  28  57.81 

1 

16  31  27.70 

2 

16  33  58.04 

3 

16  36  28.82 

4 

16  39    0.05 

5 

16  41  31.72 

6 

16  44    3.82 

7 

16  46  .%.36 

8 

16  49    9.34 

9 

16  51  42.75 

10 

16  54  16.58 

11 

16  56  50.84 

12 

16  59  25.52 

13 

17    2    0.62 

14 

17    4  3(>.I3 

15 

17    7  12.04 

16 

17    9  48.36 

17 

17  12  25.08 

18 

17  15    2.19 

19 

17  17  39.69 

20 

17  20  17.57 

21 

17  22  55.82 

22 

17  25  34.45 

23 

17  28  13.45 

SATURDAY  18. 


17  30 
17  33 
17  36 
17  38 
17  41 
17  44 
17  46 
17  49 
17  52 
17  55 
17  57 


18 

18 
18 
18 
18 
18 
18 
18 


0 

3 

5 

8 

11 

U 

16 

19 


18  22 
18  25 
18  27 
18  30 
18  33 
18  36 


52.81 
:}2.52 
12.57 
52.96 
3:^.68 
14.73 
56.09 
37.76 
r.».73 

l.J)9 
44.53 
27.35 
10.43 
53.77 
37.36 
21.18 

5.23 
49,50 
33.99 
18.68 

3.55 
48.60 
33.82 
19.20 

4.73 


9.6589 

9.6647 

9.6703 

9.6759 

9.6814 

9.6867 

9.6019 

9.6870 

9.7019 

9.7067 

9.7113 

9.7158 

9.7909 

9.7944 

9.7984 

9.7399 

9.7360 

9,7397 

9.7431 

9.7463 

9.7493 

9.7599 

9.7550 

9.7575 

9.7600 


5.22  24 
22  2f) 
22  34 
22  39 
22  43 
22  48 
22  52 

22  .56 
2;^  0 
23 
2:j 
23 
23 
23 

23  21 
2:^  24 
2:}  26 
23  29 
23  31 
23  :33 
23  .35 
23  37 
23  :« 
23  40 

5.23  41 


4 

8 
11 

r5 

18 


13.6 
22.4 
21.7 
11.3 
51.2 
21.2 
41.3 
51.4 
51.5 
41.4 
21.1 
.50.6 

9.7 
18.4 
16.7 

4.4 
41.5 

8.0 
23.9 
29.0 
23.3 

6.8 
39.4 

1.1 
11.8 


5.996 
5.067 
4.907 
4.746 
4.589 
4.417 
4.959 
4.085 
3.917 
3.747 
3.577 
3.405 
3.939 
3.058 
9.883 
9.707 
9.530 
9.353 
9.175 
1.995 
I.8I5 
1.634 
1.459 
1.970 
1.088 


Sonr. 


Bight  Ascensioa. 


Difllfor 
IMinote. 


Declinatioii. 


Die  for 
1  Minute. 


SUNDAY  19. 


8 

0         1         II 

It 

h     m     8 

• 

0      1      It 

It 

9.4944 

S.19  36  50.2 

8.569 

0 

18  36    4.73 

9.7600 

S.23  41  11.8 

1.088 

9.5019 

19  45  20.4 

8.449 

1 

18  38  50.40 

9.7699 

23  42  11.6 

0J06 

9.5093 

19  53  43,3 

6.391 

2 

18  41  36.19 

1      9.7649 

23  43    0.4 

0.791 

9.5167 

20     1  58.9 

8.198 

3 

18  44  22.10 

9.7661 

23  43  .38.1 

0.536 

9.5941 

20  10    7.1 

8.074 

4 

18  47    8.12 

9.7677 

23  44    4.7 

0.351 

9.5314 

20  18    7.8 

7.948 

5 

18  49  54.2:} 

9.7699 

23  44  20,2 

-0.166 

9Ji387 

20  26    0.9 

7.890 

6 

18  52  40.42 

9.7704 

23  44  24.6 

4-  0.019 

9.5460 

20  33  46.2 

7.690 

7 

18  55  26.68 

9.7716 

23  44  17.9 

0.904 

9.5539 

20  41  23.7 

7.558 

8 

18  58  13.01 

9,7796 

23  44    0.1 

0.389 

9.5603 

20  48  53.2 

7.494 

9 

19    0  59.39 

.9.7733 

23  43  31.2 

0.575 

9.5674 

20  56  14.6 

7.980 

10 

19    3  4.5.81 

9.7738 

23  42  51.1 

0.761 

9.5745 

21     3  27.9 

7.153 

11 

19    6  32.^5 

9.7749 

23  41  59.8 

0.947 

9.5815 

21    10  33.0 

7.015 

12 

19    9  18.71 

9.7743 

23  40  57.4 

1.133 

9.5864 

21   17  29.7 

6.874 

13 

19  12    5.17 

9.7743 

23  39  43.8 

1.319 

9.5959 

21  24  17.9 

6.739 

14 

19  14  51.63 

9.7749 

23  38  19.1 

1.505 

9.6019 

21  30  .57.6 

6.589 

15 

19  17  38.07 

9.7738 

23  36  43.2 

1.691 

9.6066 

21  37  28.6 

6.444 

16 

19  20  24.48 

9.7739 

23  34  56.2 

1.676 

9.6153 

21  43  .50.9  1 

6.997 

17 

19  23  10.85 

9.7795 

2:}  32  58.1 

9.061 

9.6918 

21  50    4.3  1 

6.149 

18 

19  25  57.18 

9.7716 

23  30  48.9 

9.946 

9.6981 

21  56    8.8 

5.999 

19 

19  28  43.44 

9.7704 

2:)  28  28.6 

9.431 

9.6344 

22    2    4.2 

5.648 

20 

19  31  2J).63 

9.7601 

23  25  .57.2 

9.615 

9.6407 

22    7  50.5  . 

5.695 

21 

19  34  15.73 

9.7676 

23  23  14.8 

9.798 

9.6469 

22  13  27.6 

5.540 

22 

19  37     1.74 

9.7659 

23  20  21.4 

9.981 

9.6530 

S.22  18  55.3 

5.363 

23 

19  39  47.64 

9.7640 

S.23  17  17.1 

3.163 

MONDAY  20. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


19  42 
19  45 

19  48 
19  50 
19  53 
19  56 
19  59 


20 
20 
20 
20 


1 

4 
7 

10 


20  12 
20  15 
20  18 
20  20 
20  23 
20  26 
20  29 
20  31 
20  34 
20  37 
20  39 
20  42 
20  45 
20  47 


33.42 
19.08 

4.60 
49.97 
35.18 
20.2:i 

5.10 
49.78 
34.27 
18.55 

2.61 
46.45 
30.06 
13.42 
56.53 
39.38 
21.96 

4.27 
46.2tl 
28.02 

9.45 
50.57 
31.37 
11.86 
52.02 


9.7690 

9.7598 

9.7574 

9.7548 

9.7591 

9.7493 

9.7463 

9.7431 

9fW97 

9.7369 

9.7395 

9.7987 

9.7947 

9.7906 

9.7163 

9.7119 

9.7074 

9.7097 

9.6970 

9.6930 

9US879 

9.6897 

9.6774 

9.6791 

9.6666 


S.23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
21 
21 

S.21 


14 

10 
6 
3 
59 
55 
50 
46 
41 

;^ 

31 
26 
21 
15 
9 
3 
57 
51 
45 
38 
32 
25 
18 
10 
3 


1.9 
35.8 
58.8 
11.0 
12.5 

3.2 
43.3 
12.8 
31.8 
40.3 
.38.4 
26.1 

3.6 
30.9 
48.0 
5.5.0 
52.1 
39.3 
16.6 
44.2 

2.2 
10.6 

9.5 
59.1 
3J).4 


3.344 

3.696 

3.707 

3.886 

4.065 

4.943 

4.490 

4.506 

4.771 

4.945 

5.118 
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91  56  15 

9966 

93  27  11 

9958 

Pollux 

W. 

44  48  3:) 

3005 

46  18  40 

9997 

47  48  57 

9989 

49  19  25 

9979 

Snicii 
Mars 

E. 

46    3  35 

3037 

44  34    9 

3034 

43    4  39 

3031 

41  35    4 

3098 

E. 

58  ;«  57 

3183 

57    7  28 

3176 

55  40  50 

3160 

54  14    4 

3161 

Ad  tares 

E. 

91  52  50 

3009 

90  22  40 

9906 

88  52  23 

9968 

87  21  56 

9981 

Snpf 

E. 

133  22  28 

33S5 

131  59  20 

3348 

130  36    4 

3340 

129  12  38 

3339 

11 

Pollux 

W. 

56  54  38 

9931 

58  26  17 

9991 

59  58    9 

9911 

61  30  14 

9900 

Spica 

E. 

34    6  25 

3016 

32  36  35 

3019 

31    6  46 

3090 

29  36  57 

3099 

ADtares 

E. 

79  47  14 

9940 

78  15  46 

9930 

76  44    6 

9990 

75  12  14 

9911 

Surr 

E. 

122  13.  0 

3986 

120  48  31 

3975 

119  23  50 

3966 

117  58  57 

3953 

12 

Pollux 

W. 

69  14  12 

9849 

70  47  45 

9830 

72  21  34 

9817 

73  55  39 

9804 

ReguluB 

W. 

33  20  57 

9866 

34  54  12 

9849 

36  27  46 

9697 

li8     1  39 

9611 

Saturn 

w. 

28  22  42 

9839 

29  56  29 

9817 

31  30  35 

9809 

33    5    0 

9788 

ADtares 

E. 

67  29  45 

9880 

65  56  35 

9849 

64  23    9 

9837 

62  49  29 

9896 

Sun 

E. 

110  51     9 

3193 

!09  24  51 

8180 

107  58  18 

3167 

106  31  29 

3163 

13 

Pollux 

W. 

81  50  30 

9739 

83  26  24 

9790 

85    237 

9706 

86  39  10 

9689 

ReguluB 

W. 

45  55  55 

9737 

47  31  46 

9799 

49    7  57 

9706 

50  44  29 

9690 

Saturn 

W. 

41     1  51 

9714 

42  38  12 

9608 

44  14  54 

9683 

45  51  57 

9667 

ADtares 

E. 

54  57  17 

9784 

53  22    2 

9769 

51  46  30 

9739 

50  10  42 

9796 

Sun 

E. 

99  13    3 

3078 

97  44  27 

3063 

96  15  32 

3047 

94  46  17 

3030 

14 

Regulus 

W. 

58  52  38 

9607 

60  31  23 

9500 

62  10  32 

9679 

63  50    5 

9665 

S4TURN 

W. 

54    2:38 

9586 

55  41  54 

9668 

57  21  33 

9650 

59     1  36 

9633 

ADtares 

E. 

42    7  25 

9663 

40  29  56 

9661 

38  52  II 

9630 

37  14  10 

9699 

Sun 

E. 

87  14  46 

9943 

85  43  22 

9096 

84  11  36 

9908 

82  39  27 

9889 

15 

Regulus 

W, 

72  13  53 

9466 

73  55  54 

9448 

75  38  20 

9431 

77  21  11 

9413 

Saturn 

W. 

67  27  56 

9446 

69  10  27 

9497 

70  53  23 

9409 

72  36  45 

9391 

Spica 

W. 

19  14    6 

9746 

20  49  45 

9001 

22  26  37 

9640 

24    4  37 

9503 

Sun 

E. 

74  52  41 

9794 

73  18    6 

9778 

71  43    7 

9756 

70    7  42 

9737 

16 

Regulus 

W. 

86     1  53 

9393 

87  47  19 

9306 

89  33  II 

9988 

91  19  28 

9970 

Saturn 

W. 

81  20    3 

9301 

8:)    6    1 

9984 

84  52  24 

9966 

86  39  13 

9949 

Spica 

W. 

32  28  32 

9499 

34  11  :35 

9396 

35  55  16 

9370 

37  39  33 

9345 

Sun 

E. 

62    4  17 

9649 

60  26  19 

9893 

58  47  56 

9606 

57    9    8 

9687' 

17 

Regulus 

W. 

100  17    9 

9188 

102    5  54 

9179 

103  55    3 

9168 

105  44  34 

9143 

Spica 
Mars 

W. 

46  29  24 

9938 

48  16  54 

9919 

50    4  52 

9909 

51  5:3  18 

9184 

W. 

29  30  5.) 

9364 

31  15  20 

9346 

3:)    0  14 

9398 

34  45  33 

3311 

Sun 

E. 

48  48  56 

9490 

47    7  42 

9489 

45  26    4 

9467 

43  44    5 

9459 

18 

Spica 
Mars 

W. 

61     I  40 

9107 

62  52  28 

9003 

64  43  37 

9080 

66  35    6 

9000 

W. 

43  38    3 

9936 

45  25  38 

9999 

47  13  32 

9910 

49    1  45 

9196 

Sun 

E. 

35    8  56 

9384 

33  24  58 

9379 

31  40  43 

S369 

29  56  13 

9369 

XVL 
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GEBBirWIOH  MEAN  TIME. 


LUNAB  DISTANCES. 


9 


10 


I  11 


12 


13 


14 


15 


16 


17 


18 


Niune  and  Dlreoilon 
ofOl^fMt. 


Pollux  W. 

Spica  E . 

Mars  E  . 

Antares  E . 

AldebaraD  W. 

Pollux  W. 

Spica  E . 

Mars  E  . 

Antares  E . 

Sun  E. 

Pollux  W. 

Sptca  E . 

Antares  E . 

Sun  E. 

Pollux  W. 

Regulus  W. 

Saturn  W. 

Autares  E . 

Sun  E. 

Pollux  W. 

Regulus  W. 

Saturn  W. 

Antares  E . 

Sun  E. 

Regulus  W. 

Saturn  W. 

Antares  E . 

Sun  E. 

Regulus  W. 

Saturn  W. 

Spica  W. 

Sun  E. 

Regulus  W. 

Saturn  W. 

Spica  W. 

Sun  E. 

Regulus  W. 

Spiea  W. 

Mars  W. 

Sun  E. 

Spica  W. 

Mars  W. 

Sun  E. 


P.L. 

Midnight. 

of 

Diff. 

O          1         It 

38  49  48 

3038 

52    0  38 

3050 

64  18  39 

3906 

97  52    7 

3096 

94  .58  16 

9950 

50  50    4 

9968 

40    5  27 

3095 

52  47    8 

3153 

85  51  19 

9973 

127  49    3 

3393 

63    2  33 

98S9 

28    7  12 

3090 

73  40  10 

9909 

116  33  51 

3949 

75  30    2 

9790 

39  .35  52 

9796 

34  .39  43 

9773 

61   15  35 

9813 

ia5    4  23 

3138 

88  16    4 

9673 

52  21  23 

9674 

47  29  21 

9651 

48  34  36 

9713 

93  16  41 

3013 

65  30    1 

9537 

60  42    3 

9516 

35  a5  55 

9610 

81     6  54 

9870 

79    4  28 

9394 

74  20  33 

9373 

25  43  41 

9551 

68  31  52 

9718 

93    6  n 

9S53 

88  26  27 

9939 

39  24  26 

9399 

55  29  .55 

9S60 

107  34  27 

9198 

5:)  42  10 

9167 

36  31  17 

9994 

42    1  44 

9436 

68  26  52 

9056 

50  50  15 

9188 

28  11  30 

3344 

XVb. 


O  t       u 

40  19  14 

50  31  28 
62  52  39 
96  22  29 

96  29  31 
.52  20  56 
38  a5  45 

51  20  3 
84  20  33 

126  25  18 

64  a5  6 

26  37  36 
72  7  54 

115  8  32 

77  4  43 

41  10  23 
36  14  46 
.59  41  24 

103  37  0 

89  S3  20 
53  58  38 
49  7  7 
46  .58  14 
91  46  45 

67  10  22 
62  22  54 
33  67  26 

79  33  57 

80  48  11 
76  4  46 

27  23  43 
66  .55  36 

94  &3  19 

90  14  7 
41  9  .53 
53  50  17 

109  24  43 
55  31  27 
38  17  25 
40  19  1 

70  18  55 

52  .39  I 
26  26  34 


P.L. 

of 

Diff. 


3030 
3047 
3903 
3099 

9949 
9061 
3093 
3144 
9965 
3314 

9878 
3035 
9899 
3930 

8777 
9789 
9759 
9601 
3194 

9658 
9657 
9634 
9701 
9996 

9590 
9498 
9610 
9851 

9377 
9355 
9515 


9S37 
9915 

9551 

9115 
9150 
9978 
9499 

9046 
9177 


P.L. 

xvnib. 

of 

Diff 

o 

1    It 

41 

48  50 

3099 

49 

2  15 

3044 

61 

26  33 

3196 

94  52  44 

3015 

98 

0  56 

9933 

.53  51  58 

9951 

37 

6     1 

3091 

49  52  47 

3136 

82  49  37 

9957 

1:25 

1  23 

3305 

66 

7  53 

9866 

25 

8    7 

3044 

70  .35  24 

9889 

1 13  42  .59 

3918 

78  .39  41 

9764 

42  45  14 

9766 

;i7  50    8 

9744 

58 

6  .58 

9788 

102 

9  19 

3109 

91 

30  56 

9643 

55  .36  16 

9640 

50  45  15 

9618 

45  21  35 

9688 

90 

16  27 

9978 

68  51     8 

9509 

64 

4  10 

9481 

32 

18  45 

9603 

78 

0  36 

9831 

82  32  19 

9350 

77  49  26 

9337 

29 

4  a5 

9483 

65 

18  55 

9681 

96  40  51 

9990 

92 

2  12 

9199 

42  .55  53 

9979 

.52 

10  14 

9533 

in 

15  19 

9109 

.57  21     8 

9135 

40 

3  .56 

9964 

38  35  58 

9400 

72 

11  14 

9038 

.54  28    3 

9166 

24  41  26 

9330 

XXIh* 


42  18  36 

47  32  .57 
60  0  19 
93  22  51 

99  32  33 
.55  23  12 

35  36  14 

48  25  21 
81  18  31 

12rj  37  17 

67  40  55 
2:3  38  49 

69  2  42 

112  17  11 

80  14  56 
44  20  24 
39  25  .50 

56  32  15 
100  41  20 

93    8  53 

57  14  16 
.52  23  45 

43  44  39 

88  45  47 

70  32  18 
65  45  .50 
30  39  54 
76  26  51 

84  16  53 
79  34  31 
30  46  12 
63  41  49 

98  28  48 
93  50  41 

44  42  23 
50  29  47 

113  6  15 
59  11  13 
41  50  49 

36  .52  36 

74  3  47 
56  17  19 
22  56  10 


P.L. 

of 

Diff. 


3013 
3040 
3180 
3009 

9995 

9041 
9019 
3197 
9949 


3068 
9871 


9750 
97:19 
9799 
9776 
3084 


9601 
9675 
S861 

9484 


9813 

9341 
9319 
94S9 
9661 

9904 

9189 
9958 
9516 


9191 
9948 


9156 
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xvn. 


GREENWICH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

« 

P.L. 

P.L. 

P.L. 

P.L. 

Name  »nd  Direction    1 

Noon. 

of 

IIP»- 

of 

Vpu 

of 

ix»>. 

of 

22 

of  Ol^ect. 

Diff. 

Diir. 

ft 

Dift. 

Dlff. 

Suif 

W. 

2f  40  ^ 

8384 

23  24  20 

9394 

O        1      u 

25    8    3 

9406 

0           1         H 

26  51  29 

9417 

aArietis 

E. 

73  23  14 

9903 

71  34  51 

9918 

69  46  51 

9935 

67  59  16 

9999 

Aldebaran 

E. 

103  57  32 

8060 

102    5  31 

9071 

100  13  48 

9084 

98  22  24 

9098 

23 

Suit 

W. 

35  24    5 

9491 

37    5  32 

9507 

38  46  36 

9593 

40  27  17 

9541 

a  Arietis 

E. 

59    8  15 

9356 

57  23  37 

9380 

55  39  33 

9405 

53  56    6 

9439 

Aldebaran 

E. 

89  10  48 

9171 

87  21  37 

^188 

85  32  51 

9904 

83  44  30 

9989 

34 

Sum 

W. 

48  44  22 

9635 

50  22  29 

9655 

52    0    9 

9675 

53  37  22 

9685 

a  Arietis 

E. 

45  29    0 

9500 

43  49  51 

9698 

42  11  34 

9667 

40  34  10 

9711 

Aldebaran 

E. 

74  49  17 

93U 

73    3  34 

9330 

71  18  19 

9349 

69  33  31 

8368 

25 

Son 

W. 

61  36  43 

9797 

63  11  14 

9818 

64  45  18 

9838 

66  18  56 

9868 

Aldebaran 

E. 

60  56  30 

9465 

59  14  27 

9484 

57  32  51 

9504 

55  51  42 

9599 

26 

Suif 

W. 

74    0  37 

9959 

75  31  41 

9978 

77    2  21 

9907 

78  32  37 

3017 

Fomalhaut 

W. 

49  24  38 

9090 

50  56  19 

9931 

52  27  58 

9936 

53  59  31 

9943 

Aldebaran 

E. 

47  32  44 

9619 

45  54  15 

9638 

44  16  11 

9657 

42  38  33 

9875 

Pollux 

E. 

91  45  55 

9681 

90    7  29 

9640 

88  29  28 

9657 

86  51  50 

9674 

27 

SUK 

W. 

85  58    9 

3107 

87  26  10 

3195 

88  53  49 

3149 

90  21     8 

3158 

Fomalhaut 

W. 

61  35  JO 

9960 

63    5  49 

9960 

64  36  15 

9998 

66    6  30 

3008 

a  Peeasi 

W. 

47  21  10 

3555 

48  40  34 

3539 

50    0  2:3 

3511 

51  20  35 

3495 

t7 

Aldebaran 

E. 

34  36  28 

9766 

33    1  15 

9783 

31  26  25 

9801 

29  51  59 

9819 

Pollux 

E. 

78  49  29 

9759 

77  14    7 

9T75 

75  39    6 

9790 

74    4  25 

9806 

28 

Sun 

W. 

97  32  58 

3934 

98  58  27 

3948 

100  23  39 

3969 

101  48  35 

3976 

Fomalhaut 

W. 

73  34  40 

3058 

75    3  40 

3068 

7()  32  29 

3077 

78     1     6 

3087 

a  Pegasi 

W. 

58    5  25 

3443 

59  26  53 

3436 

60  48  29 

3439 

62  10    9 

3498 

Pollux 

E. 

66  15  54 

9877 

64  43    6 

9880 

63  10  34 

9903 

61  38  19 

9916 

29 

Sun 

W. 

108  49  i)2 

3335 

110  13    3 

3345 

111  36  22 

3355 

112  59  29 

3365 

Fomalhaut 

w. 

85  21   13 

3135 

86  48  40 

3143 

88  15  56 

3151 

89  43    2 

3160 

a  Peffasi 

w. 

68  59  10 

3493 

70  21     0 

3493 

71  42  50 

3495 

73    4  38 

3496 

aArietis 

w. 

25  42    7 

3753 

26  57  58 

3684 

28  15    2 

3695 

29  33    9 

3578 

Pollux 

E. 

54     1     3 

9975 

52  30  19 

9985 

50  59  48 

9905 

49  29  29 

3006 

Regulus 

E. 

89  52  40 

9959 

88  21  36 

9969 

86  50  44 

9978 

85  20    3 

9987 

Saturn 

E. 

93  44    8 

9998 

92  12  25 

9940 

90  40  57 

9950 

89    9  42 

9957 

30 

Sun 

W. 

119  52  25 

3408 

121   14  32 

3416 

122  36  31 

3493 

123  58  22 

3499 

Fomalhaut 

W. 

96  55  57 

3909 

98  22    3 

3910 

99  48    0 

3918 

101   13  47 

3996 

a  Pegasi 

W. 

79  53    9 

3437 

81  14  43 

3440 

82  36  14 

3443 

83  57  41 

3446 

a  Arietis 

W. 

36  15    3 

3415 

37  37    2 

3395 

38  59  24 

3378 

40  22    5 

3363 

Pollux 

E. 

42    0  56 

3059 

40  31  48 

3061 

39    2  50 

3069 

37  34    3 

3078 

Regulus 

E. 

77  49  16 

3095 

76  19  34 

3031 

74  50    0 

3037 

73  20  .33 

3043 

Saturn 

E. 

81  35  45 

9993 

80    5  24 

3000 

78  35  12 

3006 

77    5    7 

3019 

31 

a  Pegasi 

W. 

90  43  58 

3465 

92    5     1 

3469 

93  25  58 

3473 

94  46  51 

3478 

a  Arietis 

W. 

47  19  20 

3308 

48  43  22 

3300 

50    7  33 

3993 

51  31  53 

3987 

Pollux 

E. 

30  12  45 

3193 

28  45    3 

3133 

27  17  a3 

3144 

25  50  16 

3157 

Regulus 

E. 

65  54  58 

3067 

64  26    8 

3070 

62  57  22 

3074 

61  28  41 

3077 

Saturn 

E. 

69  36  14 

3034 

68    6  44 

3038 

66  37  18 

3041 

65    7  56 

3045 

XVllI. 
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• 

OBEBNWIOH  MPIATT  TIME. 

LUNAR  DI8TAKCES. 

lb 

23 

KamoMid  DirootioD 
ofOldoet. 

Mldnigbt. 

P.L. 

of 

0iff. 

XVh. 

P.L. 

of 

Dur. 

xvmh 

P.L. 
of 

DIff. 

xxn»- 

P.L. 

of 

Diff 

SVH 

W. 

Off/ 

28  34  39 

M89 

30  17  3S 

9443 

3^    0    6 

9450 

SS  42  17 

9475 

aArietiB 

E. 

66  12    6 

S971 

64  25  24 

9900 

62  39  10 

9311 

60  53  27 

9339 

Aldebaran 

E. 

96  31  21 

9111 

94  40  39 

9196 

92  50  19 

9141 

91    0  22 

9156 

23 

Smr 

W. 

42    7  33 

9660 

43  47  24 

9578 

45  26  49 

9S07 

47    5  49 

9616 

aArietis 

E. 

52  13  17 

9M0 

50  31     8 

9400 

48  49  41 

9591 

47    8  57 

9506 

Aldebaran 

E. 

81  56  35 

9939 

80    9    6 

9957 

78  22    3 

9975 

76  35  27 

9903 

1^4 

Sun 

W. 

55  14    8 

9716 

56  50  27 

9736 

58  26  19 

9756 

60    1  44 

9776 

a  Arietifl 

£. 

38  57  45 

9757 

37  22  21 

9808 

35  48    3 

9889 

34  14  55 

9091 

Aldeharnn 

E. 

67  49  11 

9387 

66    5  18 

9407 

64  21  54 

9497 

62  38  58 

9447 

25 

Sdn 

W. 

67  52    8 

9879 

69  24  53 

9800 

70  57  13 

9010 

72  29    8 

OflkMI 

Aldebaran 

£. 

54  11     1 

9S43 

52  30  47 

9569 

50  51    0 

9561 

49  11  39 

960O 

26 

Sun 

W. 

80    2  29 

3085 

81  31  58 

3054 

83    1    4 

3073 

84  29  47 

3000 

Fomalbaut 

W. 

55  30  56 

9850 

57    2  11 

9056 

58  33  19 

9969 

60    4  19 

9060 

Aldebaran 

E. 

41     1  19 

9803 

39  24  30 

9711 

37  48    5 

9730 

36  12    5 

9748 

Pollux 

E. 

85  14  36 

9809 

83  37  46 

9700 

82     1  18 

9796 

80  25  12 

9743 

27 

Suit 

W. 

91  48    8 

3174 

93  14  48 

3100 

94  41     9 

3905 

96    7  12 

3990 

Fomalbaut 

W. 

67  36  32 

3018 

69    6  22 

3008 

70  36    0 

3037 

72    5  26 

3047 

aPegani 

W. 

52  41    5 

3480 

54     1  52 

3468 

55  22  52 

3457 

56  44    4 

3440 

Aldebaran 

E. 

28  17  56 

9836 

26  44  15 

9865 

25  10  58 

9874 

2338    7 

9803 

Pollux 

£. 

72  30    5 

9891 

70  56    4 

9835 

69  22  22 

9650 

67  48  59 

9804 

28 

Sun 

W. 

103  13  15 

3980 

104  37  40 

3300 

106    1  51 

3319 

107  25  48 

3394 

Fomalbaut 

W. 

79  29  31 

3097 

80  57  44 

3107 

82  25  45 

3117 

83  53  34 

3195 

aPegasi 

W. 

63  31  53 

3496 

64  53  40 

3494 

66  15  29 

3493 

67  37  19 

3499 

Pollux 

E. 

60    6  21 

9990 

58  34  39 

9041 

57    3  13 

9053 

55  32     1 

9964 

29 

Sun 

W. 

114  22  25 

3375 

115  45  10 

3386 

117    7  44 

3383 

118  30    9 

3400 

Fomalbaut 

W. 

91    9  57 

3168 

92  36  42 

3176 

94    3  17 

3185 

95  29  42 

3104 

aPep^i 
a  Arietia 

W. 

74  26  25 

3498 

75  48  10 

3430 

77    9  52 

3439 

78  31  32 

3434 

W. 

30  52  11 

3533 

32  11  59 

3406 

33  32  28 

3466 

34  53  30 

3438 

Pollux 

E. 

47  59  23 

3015 

46  29  29 

3095 

44  59  47 

3034 

43  30  16 

3043 

Regulus 

£. 

83  49  34 

9906 

82  19  15 

3003 

80  49    6 

3010 

79  19    6 

3018 

Satumn 

E. 

87  38  36 

9985 

86    7  39 

OOTJ 

84  36  52 

9080 

83    6  14 

9987 

30 

Sun 

W. 

125  20    6 

9435 

126  41  43 

3441 

128    3  13 

3446 

129  24  37 

3459 

Fomalbaut 

W. 

102  39  25 

3833 

104    4  55 

3940 

105  30  16 

3946 

106  55  27 

3956 

aPejraai 
tt  AnetiB 

W. 

85  19    4 

3450 

86  40  24 

3453 

88     1  40 

3457 

89  22  51 

3461 

W. 

41  45    4 

3350 

43    8  18 

3337 

44  31  47 

3396 

45  55  28 

3317 

Pollux 

E. 

36    5  26 

3080 

34  36  59 

3005 

33    8  43 

3104 

31  40  38 

3114 

Regulua 

E. 

71  51  14 

3048 

70  22    I 

3053 

68  52  54 

3058 

67  23  53 

3063 

Saturn 

E. 

75  35    9 

3017 

74    5  17 

3091 

72  35  30 

3096 

71    5  49^ 

3030 

31 

aPe^i 
sAnetia 

W. 

96    7  39 

3483 

97  28  22 

3488 

98  49    0 

3403 

100    9  31 

3400 

W. 

52  56  20 

3980 

54  20  55 

3075 

55  45  36 

3070 

57  10  23 

3864 

Pollux 

E. 

24  23  15 

3170 

22  56  30 

3185 

21  30    3 

3904 

20    3  59 

3<I95 

Regulua 

E. 

60    0    3 

3080 

58  31  29 

3069 

57    2  58 

3064 

55  3^1  29 

3086 

Saturn 

E. 

63  38  39 

3047 

62    9  24 

3048 

60  40  11 

3050 

59  11    0 

3009 

20 


FEBRUARY,   1890. 


I. 


AT  GBEENWICH  APPARENT  NOON. 


S 


I 


Sat. 

SUN. 

Mon. 

Tiies. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
.SUN 
Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


I 

o 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 


THE  SUN'S 


Apparent 
IBLight  Aaoonaion. 


h     m       8 

21  0  28.45 
21  4  32.25 
21  8  35.22 

21  12  37.37 
21  16  38.71 
21  20  39.24 

21  24  38.96 
21  28  37.89 
21  32  36.05 

21  36  33.44 
21  40  30.07 
21  44  25.95 

21  48  21.09 
21  52  15.50 

21  56    9.19 

22  0  2.16 
22  3  54.43 
22    7  46.01 

22  11  36.91 
22  15  27.13 
22  19  16.68 

22  23  5.59 
22  26  53.86 
22  30  4150 

22  34  28.53 

22  38  14.97 

22  42    0.83 

22  45  46.13 

22  49  30.89 


Diff.  for 
1  Hoar. 


II 
10.176 
10.142 
10.107 

10.073 
10.039 
10.005 

9.078 
9.940 
9.908 

9.876 
9.845 
9.814 

9.783 
9.752 
9.722 

9.092 
9.663 
9.635 

9.607 
9.579 
9.552 

9.525 
9.499 
9.473 

9.448 
9.424 
9.400 
9.377 

9.355 


Apparent 
Declination. 


tt 


S.  17     1  17.3 

16  43  58.6 

16  26  22.5 

16    8  29.4 

15  50  19.7 

15  31  53.8 

15  13  12.0 

14  54  14.7 

14  35  2.4 

14  15  35.5 

13  55  54.4 

13  35  59.5 

13  15  51.2 

12  55  29.8 

12  34  55.8 

12  14  9.6 

11  53  11.7 

11  32  2.5 

11  10  42.4 

10  49  11.8 

10  27  31.1 

10    5  40.8 

9  43  41.4 

9  21  33.3 

8  59  16.8 

8  36  52.3 

8  14  20.4 

7  51  41.4 

S.   7  28  55.7 


Dlff.  for 
1  Honr. 


+42.91 
43.64 
44.36 

+45.06 
45.74 
46.4 1 

+47.06 
47.70 
48.32 

+48.92 
49.51 
50.08 

+50.63 
51.16 
61.67 

+52.17 
52.65 
53. 1 1 

+53.56 
53.99 
54.40 

+54.79 
55.16 
55.52 

+55.86 
56.18 
56.48 
56.77 

+57.03 


Semi- 
diameter. 


// 


6  16.04 

6  15.89 

6  15.74 

6  15.58 

6  15.41 

6  15.24 

6  15.06 

6  14.88 

6  14.70 

6  14.51 

6  14.32 

6  14.12 

6  13.92 

6  13.72 

6  13.51 


13.30 
13.08 
16  12.87 


6 
6 


6  12.65 

6  12.43 

6  12.21 

6  11.99 

6  11.76 

6  11.54 

6  11.31 

6  11.08 

6  10.85 

6  10.62 


16  10.38 


sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian 


68.24 
68.13 
68.01 

67.90 
67.78 
67.67 

67.55 
67.44 
67.33 

67.22 
67.11 
67.00 

66.89 
66.78 
66.68 

66.58 
66.48 
66.38 

66.28 
66.18 
66.09 

66.00 
65.91 
65.82 

65.73 
65.64 
65.56 
65.48 

65.41 


Sqaation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       a 

13  51.75 

13  58.98 

14  5.38 

14  10.96 
14  15.73 
14  19.69 

14  22.84 
14  25.21 
14  26.81 

14  27.64 
14  27.71 
14  27.04 

14  25.63 
14  23.50 
14  20.64 

14  17.06 
14  12.78 
14     7.82 

14  2.18 
13  55.87 
13  48.89 

13  41.27 
13  33.01 
13  24.12 

13  14.62 
13  4.54 
12  53.88 
12  42.66 

12  30.89 


DiiEfor 
1  Honr. 


0.319 
0.285 
0.251 

0.217 

o.iai 

0.149 

0.116 
0.084 
0.052 

0.020 
0.01 1 
0.042 

0.073 
0.103 
0.133 

0.163 
0.192 
0.220 

0.248 
0.276 
0.303 

0.330 
0.356 
0.:382 

0.407 
0.431 
0.455 
0.478 

0.500 


NOTB^— The  mean  time  of  aemldiameter  paasing  may  be  found  by  enbtraoting  0*.18  from  the  sidereal  time. 

The  eifcn  4~  preAxed  to  the  hoorlj  change  of  deolinution  indicates  that  south  declinations  are  decreasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

- 

i 

• 

1 

1 

1 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Difll  for 
1  Hoar. 

Sideraal 

Tim^ 

or 

Rl|^t  Aaoenakm 

Appeieiit 
Bight  Aaoeneion. 

Biillfor 
1  Hoor. 

Appazent 
I>eoliiiatlon. 

Diftfbr 
1  Hoar. 

of 

Mean  Son. 

Sat. 

1 

h     m       s 

21     0  26.10 

8 

10.175 

S.  17     l'27!2 

+42!90 

m       a 

13  51.67 

8 

0.319 

h     m       a 

20  46  34.43 

SUN, 

2 

21     4  29.89 

10.141 

16  44    8.8 

43.63 

13  58.91 

0.285 

20  50  30.98 

Mon. 

3 

21     8  32.85 

10.107 

16  26  33.0 

44.85 

14     5.32 

0.251 

20  54  27.54 

Tues. 

4 

21  12  35.00 

10.073 

16    8  40.1 

+45.05 

14  10.91 

0.217 

20  58  24.09 

Wed. 

5 

21  16  36.33 

10.039 

15  50  30.6 

45.73 

14  15.69 

0.183 

21     2  20.65 

Thur. 

6 

21  20  36.86 

10.005 

15  32     4.9 

46.40 

14  19.66 

0.149 

21     6  17.20 

Frid. 

7 

21  24  36.58 

9.972 

15  13  23.3 

+47.05 

14  22.82 

0.116 

21  10  13.76 

Sat. 

8 

21  28  35.51 

9.940 

14  54  26.2 

47.69 

14  25.20 

0.084 

21   14  10.31 

SVN, 

9 

21  32  33.67 

9.91119 

14  35  14.1 

48.31 

14  26.80 

0.052 

21  18    6.87 

Mon. 

10 

21  36  31.06 

9.876 

14  15  47.4 

+48.91 

14  27.64 

0.020 

21  22    3.42 

Tues. 

11 

21  40  27.70 

9.845 

13  56     6.4 

49.50 

14  27.72 

0.01 1 

21  25  59.98 

Wed. 

12 

21  44  23.59 

9.814 

13  36  11.6 

50.07 

14  27.05 

0.042 

21  29  56.53 

Thur. 

13 

21  48  18.74 

9.783 

13  16     3.4 

+50.62 

14  25.65 

0.073 

21  33  53.09 

Frid. 

14 

21  52  13.16 

9.753 

12  55  42.1 

51.15 

14  23.52 

0.103 

21  37  49.64 

Sat. 

15 

21  56    6.86 

9.723 

12  35     8.2 

51.67 

14  20.67 

0.133 

21  41  46.20 

SVN. 

16 

21  59  59.85 

9.693 

12  14  22.1 

+52.17 

14  17.10 

0.163 

21  45  42.75 

Mon. 

17 

22    3  52.14 

9.664 

11  53  24.2 

52.65 

14  12.83 

0.192 

21  49  39.31 

Tues. 

18 

22     7  43.74 

9.636 

11  32  15.0 

53.11 

14    7.88 

0.220 

21  53  35.86 

Wed. 

19 

22  11  34.66 

9.606 

11   10  55.0 

+53.56 

14    2.24 

0.248 

21  57  32.42 

Thur. 

20 

22  15  24.90 

9.580 

10  49  24.4 

53.99 

13  55.93 

0.276 

22     1  28.97 

Frid. 

21 

22  19  14.48 

9.553 

10  27  43.7 

54.40 

13  48.96 

0.303 

22     5  25.52 

Sat. 

22 

22  23     3.42 

9.526 

10     5  53.4 

+54.79 

13  41.34 

0.330 

22    9  22.07 

SUN. 

23 

22  26  51.72 

9.500 

9  43  54.0 

55.16 

13  33.09 

0.356 

22  13  18.63 

Mon. 

24 

22  30  39.39 

9.474 

9  21  45.8 

55.52 

13  24.21 

0.382 

22  17  15.18 

Tues. 

25 

22  34  26  45 

9.449 

8  59  29.2 

+55.86 

13  14.71 

0.407 

22  21  11.74 

Wed. 

26 

22  38  12.92 

9.425 

8  37     4.6 

56.18 

13    4.63 

0.431 

22  25    8.29 

Thur. 

27 

22  41  58.81 

9.401 

8  14  32.6 

56.48 

12  53.97 

0.455 

22  29    4.84 

Frid. 

28 

22  45  44.14 

9.378 

7  51  53.5 

56.77 

12  42.75 

0.478 

22  33     1.39 

Sat. 

29 

22  49  28.94 

9.:)56 

S.     7  29    7.6 

+57.04 

12  30.99 

0.500 

22  36  57.95 

Nora.— The 
The 
arod 

•emidiameter  for  mc 
■ign  4-  prefixed  to  tl 
ocrooalng. 

laii  nooo  D 
lio  hourly 

nay  be  aesamed  the  same  aa  th 
ohange  of  declination  indicatei 

at  for  apparent  i 
1  that  sooth  decli 

loon. 
Inatlona 

Bifll  for  1  hoar, 
+  9«.8565. 
(Table  lU.) 
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ni 


AT  GBEENWIOH  MEAN  NOON. 


g 

9 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 

29 


I- 
S 

o 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 
59 

60 


THE  SUN'S 


TBUB  LOKGrrXTDB. 


312  38  48.8 

313  39  38.9 

314  40  27.8 

315  41  15.4 

316  42     1.8 

317  42  47.0 

318  43  31.0 

319  44  13.9 

320  44  55.6 

321  45  36.2 

322  46  15.7 

323  46  54.1 

324  47  31.4 

325  48    7.5 

326  48  42.3 

327  49  15.8 

328  49  47.9 

329  50  18.6 

330  50  47.7 

331  51   15.2 

332  51  41.0 

333  52     5.1 

334  52  27.3 

335  52  47.5 

336  53     5.7 

337  53  22.0 

338  53  36.2 

339  53  48.3 

340  53  58.3 


A' 


39    0.4 

39  50.4 

40  39.2 

41  26.7 

42  13.0 

42  58.0 

43  41.8 

44  24.5 

45  6.1 

45  46.6 

46  26.0 

47  4.3 

47  41.5 

48  17.5 

48  52.2 

49  25.5 

49  57.5 

50  28.1 

50  57.1 

51  24.4 

51  50.1 

52  14.1 
52  36.2 

52  56.3 

53  14.4 
53  30.6 
53  44.7 

53  56.7 

54  6.6 


Diff.  for 
1  Hoar. 


52.12 

152.07 

52.01 

51.96 
51.91 
51.86 

151.81 

151.76 

51.71 

51.66 
51.62 
51.57 

151.53 
51.48 
51.43 

51.37 

51.31 

151.24 

151.17 
51.10 
51.04 

50.96 
50.88 
50.80 

150.71 
50.63 
50.54 
50.46 


150.37 


LATITUDE. 


+  0.21 

0.35 
0.47 


+ 


0.58 
0.67 
0.74 


+  0.78 
0.78 
0.76 

+  0.71 
0.63 
0.53 

+  0.42 
0.30 
0.17 

+  0.04 

-0.08 

0.19 

-0.27 
0.32 
0.35 

-0.34 
0.30 
0.24 

—  0.15 

-0.04 

+  0.08 

0.21 

+  0.35 


LogMithiii 

of  the 

Badins  yect4>r 

of  the 

Earth. 


9.9937105 
9.9937767 
9.9938452 

9.9939161 
9.9939894 
9.9940652 

9.9941434 
9.9942239 
9.9943066 

9.9943913 
9.9944778 
9.9945661 

9.9946560 
9.9947474 
9.9948400 

9.9949337 
9.9950285 
9.9951242 

9.9952208 
9.9953182 
9.9954164 

9.9955153 
9.9956150 
9.9957156 

9.9958173 
9.9959200 
9.9960237 
9.9961286 

9.9962348 


Dififor 
IHoor. 


+27.0 
28.0 
29.0 

+30.0 
31.1 
32.1 

+33.1 
34.0 
34.9 

+35.7 
36.4 
37.1 

+37.8 
Oo.«S 

38.8 

+39.3 
39.7 
40.1 

+40.4 
40.8 
41.1 

+41.4 
41.7 
42.1 

+42.6 
43.0 
43.5 
44.0 

+44.6 


VOTS.— The  nmnbers  in  ooliunn  A  oomspond  to  the  trae  equinox  of  the  daie{  in  oolomn  X',  to 
the  mean  equinox  of  Jaaoary  O'.O. 


Mean  Time 

of 

Sidereal  Noon. 


II      m      ■ 

3  12  53.88 
3  8  57.97 
3    5    2.06 

3  1  6.15 
2  57  10.25 
2  53  14.35 

2  49  18.44 
2  45  22.53 
2  41  26.61 

2  37  30.70 
2  33  34.79 
2  29  38.88 

2  25  42.97 
2  21  47.06 
2  17  51.15 

2  13  55.24 
2  9  59.34 
2    6    3.43 

2  2  7.52 
1  58  11.61 
1  54  15.71 

1  50  19.80 
1  46  23.89 
1  42  27.98 

1  38  32.07 
1  34  36.17 
1  30  40.26 
1  26  44.36 

1  22  48.45 


Bifll  for  1  Honr 

—  9«.8296. 

(Table  n.) 
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- 

GBEBNWIOH  MEAN  TIMB. 

4 

THK  MOON'S 

1 

1 

SBlODIAlfBXKB. 

HOBIZONTAL 

PAKALLAX. 

T7PPXR  TRAK8IT. 

▲OB. 

Noon* 

Ifldnlght. 

Noon. 

Dtff.  for 
1  Hoar. 

Ifldnlgbt. 

Biftfor 
1  Hoar. 

Haridluiof 
Owenwleb. 

DUr.  for 
IHoar. 

KOOB. 

1 

i      It 

14  45.5 

14  44.7 

*       II 

54    2.7 

-o!30 

1      II 

54    0.0 

II 
-0.15 

h      m 

9  51.3 

m 
2.05 

d 
11.5 

2 

14  44.4 

14  44.6 

53  59.0 

-0.02 

53  59.5 

40.11 

10  40.6 

2.04 

12.5 

3 

14  45.2 

14  46.1 

54     1.6 

40.^ 

54    5.0 

0.33 

11  29.4 

2.01 

13.5 

4 

14  47.3 

14  48.9 

54    9.6 

40.43 

54  15.4 

40.53 

12  17.0 

1.95 

14.5 

5 

14  50.8 

14  53.0 

54  22.4 

0.63 

54  30.4 

0.71 

13    3.1 

1.89 

15.5 

6 

14  55.5 

14  58.2 

54  39.5 
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GRBBNWIOH  MEAK  TIME. 


THE  MOOira  SIOHT  ASCENSION  AND  DECLINAHOR 
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FEIDAT  21. 
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SATURDAY  22. 
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GBBBK  WIOH  MEAN  TDIB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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4  17  32.07 

9.0819 

19  12  33.2 

7.684 

22 

5  59  25.99 

9.1485 

23  23  44.4 

9.650 

23 

4  19  37.62 

SL0033 

N.19  20  11.4 

7.588 

23 

6    1  34.92 

9.1491 

N.23  26  20.6 

9.547 

WEI 

>NBSD 

AY  26. 

Fl 

ITDAl 

'  28. 

0 

4  21  i3S^ 

9.0047 

N.19  27  43.8 

7.491 

0 

6    3  43.88 

9.1497 

N.23  28  50.1 

9.436 

1 

4  23  48.98 

9.0060 

19  35  10.4 

7.304 

1 

6    5  52.88 

9.1503 

23  31   12.9 

9.394 

2 

4  25  54.78 

9.0073 

19  42  31.1 

7.997 

2 

6    8    1.92 

9.1509 

23  33  29.0 

0.^13 

3 

4  28    0.66 

9.0087 

19  49  46.0 

7.199 

3 

6  10  10.99 

9.1514 

23  35  38.5 

9.101 

4 

4  30    6.62 

9.1001 

19  56  55.0 

7.101 

4 

6  12  20.09 

9.1519 

23  37  41.2 

IMH 

5 

4  32  12.67 

9.1015 

20    3  58.1 

7.009 

5 

6  14  29.22 

9.1594 

23  39  37.2 

i,em 

6. 

4  34  18.80 

9.1039 

20  10  55.3 

6.903 

6 

6  16  38.38 

9.1588 

23  41  26.4 

1.764 

7 

4  36  25.02 

9.1043 

20  17  46.5 

6.803 

7 

6  18  47.56 

9.1533 

23  43    8.9 

1.659 

8 

4  38  31.32 

9.1067 

20  24  31.7 

6.703 

8 

6  20  56.77 

9.1537 

23  44  44.7 

1.540 

9 

4  40  37.70 

9.1070 

20  31  10.9 

6.603 

9 

6  2a    6.00 

9.1540 

23  46  13.7 

1.497 

10 

4  42  44.16 

9.1083 

20  37  44.1 

6.509 

10 

6  25  1.5.25 

9.1549 

23  47  36.0 

1.315 

11 

4  44  50.70 

9.1097 

20  44  11.2 

6.401 

11 

6  27  24.51 

9.1544 

23  48  51.5 

1.909 

12 

4  46  57.32 

9.1110 

20  50  32.2 

6.909 

12 

6  29  33.78 

9.1546 

2:J  50    0.3 

1.000 

13 

4  49    4.02 

9.1194 

20  56  47.1 

6.197 

13 

6  31  43.07 

9.1548 

23  51     2.3 

0.077 

14 

4  51  10.81 

9.1138 

21    2  55.9 

6.005 

14 

6  ;«  52.36 

9.1549 

23  51  57.5 

0.864 

15 

4  53  17.68 

9.1159 

21    8  58.5 

5.009 

15 

6  36     1.66 

9.1561 

23  52  46.0 

0.751 

16 

4  55  24.63 

9.U6S 

21  14  55.0 

5.890 

16 

6  :W  10.97 

9.1568 

23  53  27.7 

0.638 

17 

4  57  31.66 

9.1178 

21  20  45.3 

5.786 

17 

6  40  20.28 

9.1568 

23  54    2.6 

0.596 

18 

4  59  38.77 

9.1109 

21  26  29.3 

5.689 

18 

6  42  29..59 

9.1559 

23  54  30.8 

0.413 

19 

5    1  45.96 

9.1905 

21  32    7.1 

5.578 

19 

6  44  38.90 

9.1551 

23  54  52.2 

csao 

20 

5    3  S3.23 

9.1917 

21  37  38.7 

5.474 

20  1 

6  46  48.20 

9.1550 

23  55    6.8 

0.187 

21 

5    6    0.57 

9.1930 

21  43    4.0 

5.368 

21 

6  48  57.50 

9.1548 

23  55  14.6 

4-0.074 

22 

5    8    7.99 

9.1919 

21  48  2:).0 

5.964 

22 

6  51     6.79; 

9.1547 

23  55  15.6 

-0.039 

23 

5  10  15.48 

9.1956 

21  53  35.7 

5.158 

23 

6  53  16.06  j 

9.I.M4 

23  55    9.9 

0.158 

24 

5  12  23.05 

9.1967 

N.21  58  42.0  1 

6.063 

24 

6  55  25.32  ' 

9.1549 

N.23  54  57.4 

Qsa 
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PHASES  OF  THE  MOOK 


d  k  m 

O  Full  Moon Feb.       4  13  1^5 

<r   lAiBi  Quarter 19  6  51.4 

9  New  Moon 18  92  27.7 

}>  First  Quarter 26  9  &4 


d       k 

C  Apogee Feb.       2     2.3 

C  Perigee 17    137 
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XIII. 


GKEE^rWTOH  MEAN  TIME. 

r 
« 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.  L. 

P.  L. 

Name  and  Direction    1 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

IXh. 

of 

^ 

oi  UDjecx. 

Diff. 

Diff. 

« 

Diff. 

Diff. 

0        /      // 

0        i       n 

O           1         tf 

O           f         /« 

1 

a  Pegasi 

W. 

101  29  58 

3505 

102  50  17 

3511 

104  10  30 

3517 

105  30  36 

3594 

a  Arietis 

W. 

58  35  16 

3959 

60    0  15 

3955 

61  25  19 

3950 

62  50  29 

3946 

Aldeborau 

W. 

26  30  54 

3109 

27  58  53 

3100 

29  26  55 

3104 

30  55    0 

3109 

Keguliis 

E. 

54    6    3 

3088 

52  37  39 

3090 

51     9  17 

3091 

49  40  57 

3099 

Satdrpt 

E. 

57  41  52 

3053 

56  12  45 

3055 

54  43  40 

3056 

53  14  36 

3056 

1 

Spica 

E. 

108    5  50 

3108 

106  37  51 

3108 

105    9  52 

3108 

103  41  53 

3108 

2 

a  Arietis 

W. 

69  57  27 

3996 

71  23    5 

3993 

72. 48  47 

3990 

74  14  33 

3915 

Aldebaran 

W. 

38  16    0 

3099 

39  44  19 

9090 

41  12  41 

3087 

42  41    6 

3085 

Regulus 

E. 

42  19  31 

3095 

40  51  15 

3096 

39  23    0 

3096 

37  54  45 

3096 

Saturu 

E. 

45  49  23 

3056 

44  20  20 

3056 

42  51  16 

3054 

41  22  11 

3064 

1 

Spica 

E. 

96  21  53 

3104 

94  53  49 

3103 

93  25  45 

3109 

91  57  39 

3101 

3 

a  Arietis 

W. 

81  24  31 

3196 

82  50  43 

3193 

84  17    0 

3190 

85  43  21 

3187 

1 

Aldebaran 

W. 

50    3  58 

3071 

51  32  43 

3068 

53    1  32 

3065 

54  30  25 

3061 

Saturn 

E. 

33  56  28 

3048 

32  27  15 

3047 

:^  58    0 

3046 

29  28  44 

3044 

Spica 
Mars 

E. 

84  36  35 

3090 

83    8  14 

3088 

81  39  50 

3086 

80  11  23 

3064 

1 

E. 

110    7    7 

3951 

108  41  58 

3948 

107  16  46 

3945 

105  51  30 

3949 

!    4 

Aldebaran 

W. 

61  55  54 

3043 

63  25  14 

.3039 

64  54  39 

3035 

66  24    9 

3030 

Spica 

E. 

72  48  17 

3068 

71  19  28 

3065 

69  50  35 

3069 

68  21  38 

3060 

1 

■ 

Mars 

E. 

98  44     8 

3993 

97  18  26 

3919 

95  52  39 

3914 

94  26  47 

3909 

Antares 

E. 

118  42  n 

3071 

117  13  26 

3066 

1 1^  44  35 

3060 

114  15  37 

3055 

5 

Aldebaran 

W. 

73  53    5 

3006 

75  23  10 

3001 

76  53  21 

9996 

78  23  38 

9901 

Pollux 

W. 

29  55  32 

3061 

31  24  29 

3051 

32  53  38 

3049 

34  22  59 

3039 

Spica 

E. 

60  55  49 

3040 

59  26  26 

3036 

57  56  58 

3039 

56  27  26 

3098 

Mars 

E. 

87  16    3 

3185 

85  49  36 

3180 

84  23    3 

3175 

82  56  24 

3160 

Antares 

E. 

106  49  17 

3099 

105  19  41 

3094 

103  49  59 

3019 

102  20  10 

3014 

6 

Aldebaran 

W. 

85  56  46 

9963 

87  27  45 

9957 

88  58  51 

9951 

90  30    5 

9946 

Pollux 

W. 

41  52  27 

9991 

43  22  51 

9984 

44  53  24 

9976 

46  24    7 

9968 

Spica 
Mars 

E. 

48  58  41 

3019 

47  28  44 

3008 

45  58  43 

3005 

44  28  37 

3003 

£. 

75  41  26 

3140 

74  14    5 

3134 

72  46  37 

3198 

71  19    1 

3191 

Antares 

E. 

94  49  21 

9984 

93  18  49 

9978 

91  48  10 

9979 

90  17  24 

9966 

7 

Pollux 

W. 

54    0    9 

9930 

55  31  50 

9999 

57    3  41 

9914 

58  35  42 

S905 

Regulus 
Spica 

W. 

18  12  22 

9997 

19  42  39 

9978 

21  13  19 

9961 

22  44  20 

9946 

E. 

36  57  31 

9996 

35  27  14 

9996 

33  56  56 

9997 

32  26  40 

9999 

Mars 

E. 

63  58  59 

3087 

62  30  as 

3080 

61     1  59 

3073 

59  33  16 

3065 

1 

Antares 

E. 

82  41  a3 

9935 

81     9  59 

9998 

79  38  16 

9991 

78    6  24 

9914 

6 

Pollux 

W. 

66  18  24 

9865 

67  51  28 

9856 

69  24  43 

9846 

70  58    9 

9R3R 

Regulus 

W. 

30  23  56 

9889 

31  56  38 

9871 

33  29  34 

9860 

a5    2  44 

9649 

1 

Saturn 

W. 

27  n  46 

9841 

28  45  20 

9831 

30  19    7 

9891 

31  53    8 

9811 

1 
1 

Mars 

E. 

52    7  15 

3095 

50  37  33 

3016 

49    7  40 

3008 

47  37  37 

9099 

Antares 

E. 

70  24  52 

9879 

()8  52    6 

9879 

67  19  10 

9864 

65  46    4 

9856 

a  AquilflB 

E. 

]]4  28  52 

3719 

113  12  18 

3684 

111  55  14 

3657. 

110  37  41 

3639 

Surf 

E. 

141     3  28 

3936 

139  38     1 

3996 

138  12  23 

3916 

136  46  33 

9906 

9 

Pollux 

W. 

78  48  17 

9799 

80  22  55 

9789 

81  57  46 

9779 

83  32  50 

9769 

1 

Regulus 

W. 

42  52    4 

9796 

44  26  37 

9785 

46    1  24 

9n4 

47  36  25 

8763 

XIV. 
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GREENWICH  MEAN  TIME. 

0 

m 

LUNAR  DI8TAKCE8. 

• 

M    . 

5" 

Kftme  And  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

■ 

XVh- 

P.L. 

of 

Diir. 

XVlUh. 

P.L. 

of 

Biir. 

XXIh. 

P.L. 

of 

DlflT. 

1 

aPefpifii 
a  Anetis 

W. 

10^  50  34 

as3i 

108  10  24 

3539 

O            1         H 

109  .30    6 

3547 

lid  49  39 

3555 

W. 

64  15  43 

3249 

65  41     2 

3938 

67    6  26 

3935 

68  31  54 

3930 

Aldeborun 

W. 

3-:i  23    7 

3100 

33  51   16 

3098 

35  19  28 

3096 

36  47  43 

3094 

1 

ReguliJB 

E. 

48  12  38 

3093 

46  44  20 

3093 

45  16    2 

3095 

43  47  46 

3096 

Saturn 

E. 

51  45  \}A 

3056 

50  16  30 

3057 

48  47  28 

3057 

47  18  26 

3056 

i 

Spica 

E. 

102  13  54 

3108 

100  45  55 

3107 

99  17  55 

3106 

97  49  54 

3105 

2 

a  Arietis 

W. 

75  40  24 

3919 

77    6  19 

3908 

78  32  19 

3904 

79  58  23 

3901 

Aldebaran 

W. 

44    9  34 

3069 

45  38    5 

3080 

47    6  3t) 

3077 

48  a5  17 

3074 

R«gulu8 

E. 

36  26  31 

3096 

34  58  17 

3096 

a3  30    3 

3097 

32    1  50 

3097 

Haturn 

E. 

3i)  53    5 

3053 

38  23  58 

3059 

36  54  49 

3051 

35  25  39 

3050 

Spica 

E. 

90  29  31 

3099 

89     1  20 

3097 

87  33    8 

3095 

86    4  5:) 

3093 

3 

a  Arietiif 

W. 

87    9  46 

3183 

88  36  16 

3179 

90    2  50 

3176 

91  29  28 

3179 

AldeKoraD 

W. 

55  59  22 

3058 

57  28  23 

3054 

58  57  2;> 

3051 

60  26  39 

3047 

Saturh 

E. 

27  59  26 

3043 

26  30    7 

3049 

25    0  47 

3049 

2:i  31  27 

3043 

Spica 

E. 

78  42  53 

3061 

77  14  20 

3078 

75  45  42 

3075 

74  17     1 

3079 

Mars 

E. 

104  26  10 

3938 

103    0  46 

3935 

101  35  18 

3931 

100    9  45 

3997 

4 

Aide  bom  n 

W. 

67  5:}  45 

3096 

69  23  26 

3091 

70  ,5.3  13 

3016 

72  23    6 

3011 

Spica 
Marb 

E. 

m  52  37 

3055 

65  23  ,32 

3051 

m  .54  22 

3048 

62  25    7 

3044 

E. 

93    0  49 

3906 

91  34  46  > 

3901 

iK)    8  38 

3196 

88  42  24 

31S0 

An  tares 

E. 

112  46  34 

3050 

111  17  24 

3045 

109  48    8 

3040 

108  18  46 

3035 

5 

Aldebaran 

W. 

79  54    2 

9965 

81  24  33 

9961 

82  55  10 

9975 

84  25  54 

9969 

• 

Pollux 

W. 

35  52  32 

3094 

37  22  15 

3015 

38  .52    9 

3007 

40  22  13 

9990 

8  pica 

E. 

54  57  50 

3095 

53  28    9 

3091 

51  58  24 

3018 

.50  28  a5 

3015 

Mars 

E. 

81  29  38 

3163 

80    2  45 

3158 

78  35  46 

3153 

77    8  40 

3146 

An  tares 

E. 

100  50  14 

3008 

99  20  12 

3009 

97  50    2 

9996 

96  19  45 

9990 

6 

Aldeb:iFan 

W. 

92     1  26 

9939 

93  32  55 

9933 

95    4  32 

9997 

!H)  36  17 

9990 

Pollux 

W. 

47  55    0 

9960 

49  26    3 

9953 

.50  57  15 

9945 

.52  28  :J7 

9937 

Spica 

E. 

42  58  2i> 

3001 

41  28  18 

OOQO 

:J9  58    5 

9997 

38  27  49 

9996 

Mars 

E. 

69  51   17 

3114 

Gd  2:}  25 

3108 

m  55  25 

3101 

<k5  27  16 

3004  1 

An  tares 

E. 

88  46  30 

9960 

87  15  27 

9954 

85  44  17 

9949 

84   12  .59 

9944 

7 

Pollux 

W. 

60    7  54 

9607 

61  40  16 

9890 

m  12  48 

9681 

64  45  31 

9H7:i 

Regulus 

W. 

24  15  41 

9931 

25  47  20 

9918 

27  19  16 

99a^ 

28  51  28 

9693 

Hpica 

E. 

30  5()  26 

3003 

29  26  17 

3008 

27  .56  14 

3015 

»)  2(1  21 

3029 

Mark 

E. 

58    4  23 

3057 

5<)  :)5  21 

3049 

55    6    9 

3041 

5.3  36  47 

3033 

AnUires 

E. 

76  34  24 

9907 

75    2  14 

9900 

73  29  56 

9893 

71  57  28 

98H6 

8 

Pollux 

W. 

72  31  47 

9899 

74     5  37 

9890 

75  3t)  38 

9811 

77  13  51 

9801 

Re^ulus 

W. 

36  ;J6    9 

9838 

38    9  47 

9898 

:«)  43  39 

9617 

41   17  45 

2K)7 

Saturn 

W. 

%\  27  22 

9601 

35     1  48 

9791 

m  :^)  28 

9761 

38  11  21 

9770 

Mars 

E. 

46    7  23 

9990 

44  36  .58 

2961 

43    6  22 

9979 

41  :)5  .34 

9969 

Aninres 

E. 

64  12  49 

9848 

62  .39  24 

3841 

61     5  48 

9833 

.59  32    3 

9895 

a  Aquilv 

E. 

109  19  41 

3607 

108     1    14 

3564 

106  42  2:J 

3569 

105  2:)    8 

3549 

Soil 

E. 

WVS  20  31 

3195 

];}3  54  16 

3185 

132  27  49 

3174 

131     1     9 

3163 

1 

9 

Pollux 

W. 

85    8    7 

t759 

*  86  43  38 

9741 

88  19  23 

9731 

89  55  22 

1 
9790 

Regulus 

W. 

49  11  41 

9753 

50  47  11 

9741 

52  22  56 

9f730 

53  58  56 

9719 

34 
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XV. 


f 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

of  the 
>uth. 

Name  and  Direotion 

Noon. 

P.L. 
of 

lilb. 

P.L. 
of 

Vlh. 

P.L. 
of 

TX>, 

P.L. 
of 

la 

1 
1       . 

9 

Of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Saturn 

W. 

O          «         II 

m  46  28 

9760 

Q          1        II 

41  21  48 

9750 

0      1     II 
42  57  21 

9740 

0     1    II 
44  33    8 

9799 

, 

AiitnreH 

E. 

57  58    6 

sei7 

56  24     0 

9809 

54  49  43 

2801 

53  15  15 

9793 

u  AqiiiliF 

K. 

104    ^  31 

35-33 

102  43  31 

3504 

101  23  11 

3485 

100    2  30 

3468  , 

Jupiter 

E. 

105  57  10 

2855 

104  2:3  54 

9846 

102  50  2() 

3836 

101   16  45 

9825  : 

, 

Sun 

E. 

r^9  34  15 

3152 

128    7    9 

3141 

126  39  49 

3130 

125  12  16 

3!  19  ' 

1 

10 

PoHiix 

VV. 

91  31  35 

3710 

93    8    2 

9698 

94  44  45 

9686 

96  21  43 

9675 

Re^ruliiH 

W. 

55  35  1 1 

2707 

57  11  41 

2695 

58  48  27 

3683 

60  25  29 

2679 

Saturn 

W. 

.52  35  37 

S675 

54   12  51 

2663 

.55  50  21 

9651 

57  28    6 

9640 

An  tares 

E. 

45  20  1() 

S753 

43  44  45 

2744 

42    9     5 

2737 

40  33  14 

9730  ! 

1 

a  Aquilw 

E. 

93  14  38 

3394 

91  52  15 

3382 

iK)  29  38 

3370 

89    6  48 

3359 

1 

Jupiter 

E. 

93  24  54 
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3395 

62  38    7 

3395 

64     1  49 

3397 

Pollux 

E. 

64    7  42 

9790 

62  33     1 

9806 

m  58  41 

9899 

59  24  42 

9838 

■ 

ReguluH 

E. 

100    3  14 

9781 

98  28  21 

9796 

96  53  48 

9619 

95  19  36 

9897 

1 

1  ^3 

Sun 

W. 

83  23  48 

3971 

84  48  33 

3985 

86  13     1 

3999 

87  37  14 

3313 

1 

a  Pegfisi 

W. 

70  59  37 

3345 

72  22  56 

3350 

73  46  10 

3355 

75    9  18 

3361 

Of  Arietie 

W. 

27  :J2  43 

3554 

28  ,52    7 

3507 

30  12  23 

3466 

31  3^)  25 

3439 

Pollux 

E. 

51  39  46 

9913 

,50    7  44 

9997 

48  35  .59 

9941 

47    4  32 

9054 

Keguhui 

E. 

87  33  17 

9697 

m    0  54 

9910 

84  28  48 

9993 

82  56  .58 

9935 

1 

Saturn 

E. 

89  15  27 

9804 

87  42  22 

9876 

86    9  33 

9880 

84  37    0 

9901 

1 

26 

Son 

W. 

94  34  41 

3371 

95  57  31 

3381 

97  20    9 

3301 

98  42  36 

3400 

a  Arietis 

W. 

38  26  2() 

3398 

39  50    5 

3315 

41    13  59 

3306 

42  38    4 

3996 

Pollux 

E. 

39  31  2*2 

3017 

38     1  .10 

3030 

36  31  .54 

3049 

35    2  33 

3064 

Regulus 

E. 

75  21  24 

9989 

73  .50  57 

9998 

72  20  42 

3007 

70  50  38 

3016 

1 

1 

Saturn 

E. 

76  57  55 

9954 

75  26  45 

9964 

73  55  47 

9974 

72  25    0 

9989 

27 

Sun 

W. 

105  32  25 

3430 

106  .5.3  .57 

3H6 

108  15  22 

3459 

lOf)  36  40 

34.'i7  • 

■ 

a  Arict'iH 

W. 

49  40  40 

3968 

51     5  '>!) 

3*.264 

52  ,30  22 

3960 

53  55  20 

3958 

;  Pollux 

E. 

27  3J)  2J) 

3115 

26  II  :)8 

3190 

24  44    4 

3145 

2:3  16  49 

3163 

!        1  Kegiilus 

E. 

(«  22  47 

3059 

61  .5:}  39 

3U5H 

60  24  38 

3064 

58  .55  44 

3060  , 

Saturn 

1 

E. 

64  53  :« 

3017 

(i3  2:)  41 

3099 

61  .53  56 

3097 

60  24  17 

3033 

1 

28 

Sun 

VV. 

116  21  .50 

3477 

117  42  40 

3480 

119    3  26 

3489 

120  24  10 

1 

3485  , 

a  Ariet'iH 

W. 

61     0  57 

3944 

62  2^>  14 

3-J41 

63  5]  34 

3939 

(»5  16  57 

3936  . 

r 

ReguluB 

E. 

51  :»  3H 

3088 

.50    4  14 

3091 

48  .35  5i) 

3093 

47    7  a5 

3096  1 

Saturn 

E. 

52  57  2<» 

3051 

51  28  16 

3a\-) 

49  59    9 

3056 

48  30    4 

3056 

Spica 

E. 

105  33  37 

3104 

104    5  a3 

• 

3106 

102  37  31 

3107 

101    9  30 

3106 

38 
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AT  GREENWICH  APPABENT  NOON. 


s 

8 

^ 

S 

• 

o 

M 

Ji 

■** 

•*» 

%4 

%4 

O 

e 

>» 

>i 

(S 

S 

Sat. 

SUN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

sew. 

Mon. 

Tue«. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 
SUN. 
Mon. 

Tues. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Aaoension. 


h        TO        8 

22  49  30.89 
22  53  15.13 

22  56  58.86 

23  0  42.12 
23  4  24.92 
23  8  7.29 

23  11  49.25 
23  15  30.83 
23  19  12.04 

23  22  52.91 
23  26  33.47 
23  30  13.74 

23  33  53.72 
23  37  33.45 
23  41  12.95 

23  44  52.24 
23  48  31.33 
23  52  10.24 

23  55  48.99 

23  59  27.60 

0  3  6.08 

0  6  44.45 
0  10  22.74 
0  14  0.95 

0  17  39.10 
0  21  17.21 
0  24  55.29 

0  28  33.36 
0  32  11.46 
0  35  49.60 
0  39  27.79 


0  43     6.06      9.096 


Diir.  for 
1  Hoar. 


9.355 
9.334 
9.313 

9294 
9.275 
9.S57 

9.240 
9.225 
9.210 

9.197 
9.184 
9.172 

9.161 
9.151 
9.141 

9.133 
9.125 
9.118 

9.112 
9.106 
9.101 

9.097 
9.093 
9.091 

9.069 
9.068 
9.087 

9.087 
9.08^ 
9.090 
9.093 


Apparent 
Declination. 


s. 


o    /    «« 

7  28  55.7 


7 
6 


6 
43 


3.6 
5.7 


6  20  2.2 
5  56  53.6 
5  33  40.2 

5  10  22.4 
4  47  0.5 
4  23  34.8 

4  0  5.8 
3  36  33.9 
3  12  59.3 

2  49  22.4 
2  25  43.5 
2  2  3.2 

1  38  21.7 
1  14  39.4 
0  50  56.6 

0  27  13.8 
S.  0  3  31.3 
N.  0  20  10.5 

0  43  51.2 

1  7  30.4 
1  31  7.8 

1  54  42.9 

2  18  15.4 

2  41  44.9 

3  5  11.0 
3  28  33.4 

3  51  51.8 

4  15  5.7 

N.  4  38  14.8 


Difll  for 
IHonr. 


+57.03 
57.29 
57..53 

+57.75 
57.9() 
58.15 

+58.33 
58.49 
58.64 

+58.77 
58.89 
58.99 

+59.08 
59.15 
59.21 

+59.25 
59.28 
59.29 

+59.28 
59.26 
59.22 

+59.17 
59.10 
59.01 

+58.9 1 
58.79 
58.66 

+58.51 
58.35 
58.17 

57.98 

+57.78 


Semi- 
diameter. 


16 
6 


6 
6 
6 
6 


// 


6  10.38 
6  10.14 
6     9.89 


9.65 
9.40 
6    9.15 


6  8.89 

6  8.63 

6  8.36 

6  8.09 

6  7.82 

6  7.55 

6  7.28 

6  7.01 

6  6.73 

6  6.46 

6  6.18 

6  5.91 

6  5.63 

6  5.36 

6  5.08 

6  4.81 

6  4.53 

6  4.26 

6  3.99 

6  3.72 

6  3.44 


3.17 
2.90 
2.63 
2.35 


16     2.08 


Sidereal 
Time  of 
Semi- 
diameter 
Paeaing 
Meridian. 


65.41 
65.34 
65.27 

65.20 
65.14 
65.08 

65.02 
64.96 
64.91 

64.86 
64.82 
64.77 

64.73 
64.69 
64.65 

64.62 
64.59 
64.56 

64.54 
64.52 
64.50 

64.49 
64.48 
64.18 

64.47 
64.47 
64.47 

64.47 
64.48 
64.49 
64.50 

64.51 


Bqnation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


12  30.89 
12  18.61 
12     5.83 

11  52.57 
11  38.85 
11  24.70 

11  10.15 
10  55.22 
10  39.91 

10  24.27 

10    8.32 

9  52.08 

9  35.55 

9  18.77 
9     1.77 

8  44.55 
8  27.14 
8     9.54 

7  51.79 
7  33.90 

7  15.88 

6  57.75 
6  39.53 
6  21.23 


Diftfor 
1  Hoar. 


5  7.64 
4  49.24 
4  30.87 
4  12.55 


3  51.32      o.tr»8 


a 
0.500 

0.521 

0.542 

0.561 
0.580 
0.597 

0.614 
0.629 
0.644 

0.657 
0.670 
0.682 

0.693 
0.703 
0.713 

0.721 
0.729 
0.736 

0.742 
0.748 
0.753 

0.757 
0.761 
0,763 


6  2.87  0.765 
5  44.48  '  0.766 
5  26.06  I    0.767 


0.7(57 
0.766 
0.7(i4 
0.762 


Kon The  mean  time  of  aemidlameter  paaaing  may  be  foand  by  aabtracting  0*.18  trmn  the  alieroal  time. 

The  aign  +  preflxed  to  the  hourly  ohange  of  deolinatioii  Indioatea  that  aooth  deolinationa  are  deoreaaing : 
north  deolinirtifflna,  iafii  naaliig. 


n. 
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AT  GEBBNWIOH  MEAN  KOON. 

THE  SUN'S 

t 

1 

1 

1 

1 

o 

Equation  of 

Time, 

to  he 
Sahtraeted 

IVODI 

Kean  Time. 

Dltr.  for 
iHonr. 

Sidereal 

Time, 

or 

Right  Aaoenaton 

of 

IfeaoSan. 

Bight  AMeiMion. 

Diftfor 
1  Hoar. 

Apparent 
DeoUnAtlon. 

BiAfor 
1  Hoar. 

Sat. 

SUN. 

Mon. 

1 

2 
8 

22  49  28*94 
22  53  13.21 
22  56  56.98 

B 

9.356 
9.335 
9.314 

S.     7  29    1.6 
7     6  15.4 
6  43  17.3 

+57.04 
57.30 
57.54 

12  30'!99 
12  18.71 
12    5.93 

a 
0.600 

0.521 

0.542 

h     m       a 

22  36  57.95 
22  40  54.50 
22  44  51.06 

Tues. 
Wed, 
Thur. 

4 

5 
6 

23    0  40.28 
23    4  23.12 
23    8    5.53 

9.295 
9.«76 
9.259 

6  20  13.7 
5  57     4.9 
5  33  51.3 

+57.76 
57.97 
58.16 

11  52.67 
11  38.95 
11  24.81 

0.561 
0.580 
0.597 

22  48  47.61 
22  52  44.17 
22  56  40.72 

Prid. 
Sat. 

SUN. 

1 

7 
8 
9 

23  11  47.53 
23  15  29.15 
23  19  10.40 

9.24^2 
9.227 
9.212 

5  10  33.3 
4  47  11.2 
4  23  45.3 

+58.34 
58.50 
58.65 

11   10.26 
10  55.33 
10  40.02 

0.614 
0.629 
0.644 

23    0  37.27 
23     4  33.82 
23    8  30.38 

l{  Mon. 
Tues. 
1    Wed. 

10 
11 
12 

1;3  22  51.31 
23  26  31.91 
23  30  12.22 

9.199 
9.186 
9.174 

4     0  16.1 
3  36  43.9 
3  13     9.1 

+58.78 
58.90 
59.00 

10  24.38 

10     8.43 

9  52.19 

0.657 
0.670 
0.682 

23  12  26.93 
23  16  23.48 
23  20  20.03 

Thur. 
ii  Frid. 

Sat. 

1 

13 
14 

15 

23  33  52.25 
23  37  32.02 
23  41  11.57 

9.163 
9.15:) 
9.144 

2  49  31.9 
2  25  52.8 
2     2  12.2 

+59.09 
59.16 
59.22 

9  35.66 

9   18.88 
9     1.88 

0.693 
0.703 
0.713 

23  24  16.59 
23  28  13.14 
23  32    9.69 

^  SUN. 

Mon. 

1  Tues. 

16 
17 
18 

23  44  50.90 
23  48  30.04 
23  52    8.99 

9.135 
9.127 
9.120 

1  38  30.4 
1   14  47.8 
0  51     4.7 

+59.26 
59.29 
59.30 

8  44.66 
8  27.24 
8    9.64 

0.721 
0.729 
0.736 

23  36     6.24 
23  40    2.80 
23  43  59.35 

Wed. 
Thur. 

Frid. 

1 

19 
20 
21 

23  55  47.79 

23  59  26.45 

0    3    4.98 

9.114 
9.108 
9.103 

0  27  21.6 
S.     0    3  38.8 
N.    0  20     3.3 

+59.29 
59.27 
59.23 

7  51.89 
7  34.00 
7   15.97 

0.742 
0.748 
0.753 

23  47  55.90 
23  51  52.45 
23  55  49.01 

!Sat. 
SUN. 
Hon. 

22 
23 
24 

0    6  43.40 
0  10  21.73 
0  13  59.98 

9.099 
9.095 
9.093 

0  43  44.3 

1  7  23,8 
1  31     1.5 

+59.18 
59.11 
59.02 

6  57.84 
6  39.61 
6  21.31 

0.757 
0.761 
0.763 

23  59  45.56 
0     3  42.12 

0     7  38.67 

-  Tues. 
Wed. 
Thur. 

25 

26 
27 

0  17  38.17 
0  21  16.33 
0  24  54.46 

9.091 
9.090 
9.089 

1  54  37.0 

2  18     9.8 
2  41  39.6 

+58.92 
58.80 
58.67 

6     2.95 
5  44.56 
5  26.13 

0.765 
0.766 
0.767 

0  11  35.22 
0  15  31.77 
0  19  28.33 

Frid. 
Sat. 
SUN. 
Mod. 

28 
29 
30 
31 

0  28  32.58 
0  32  10.73 
0  35  48.91 
0  39  27.15 

9.089 
9.090 
9.092 
9.094 

3     5     6.0 

3  28  28.7 

3  51  47.4 

4  15     1.6 

+58.52 
58.36 

58.18 
57.99 

5    7.70 
4  49.30 
4  30.93 
4  12.61 

0.767 
0.:66 
0.764 
0.762 

0  23  24.88 
0  27  21.43 
0  31    17.98 
0  35  14  54 

Tues. 

32 

0  43     5.46 

9.098 

N.    4  38  11.0 

+.57.79 

3  54.37 

kt  for  apparent  n 
that  south  decU 

0.758 

oon. 
natiom 

0  39  11.09 

Diff.  for  1  Hoar, 
-|-9«.d565. 
(TahU  ILL) 

The 

•red 

•emidUmeter  for  me 
eign  +  prefixed  to  il 
ecreMtng;  north  de 

Aonoonn 
be  hourly 

«UDAtl0IU 

lay  he  aMumod  the  m 
change  of  deolinatioii 
1,  inoreaainf(. 

une  08  ths 
I  indicatei! 
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III. 


AT  GREENWICH  MEAN  NOON. 


a 
o 

P. 

X9 


o 


1 
2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
I  15 

16 
17 

18 


• 
• 

\* 
O 

>i 

ee 


60 
61 
62 

63 
64 
65 

66 

67 
68 

69 
70 
71 

72 
73 
74 

75 
76 
77 


19  78 

20  79 

21  80 

22  81 

23  82 

24  83 

25  84 

26  85 

27  86 

28  I  87 

29  88 

30  89 

31  90 

32  91 


THE  SUN'S 


TRUE  LONGITUDE. 


340  53  58.3 

341  54  6.2 

342  54  12.1 

343  54  16.0 

344  54  17.9 

345  54  17.9 

346  54  16.0 

347  54  12.3 

348  54  6.8 

349  53  59.5 

350  53  50.4 

351  53  39.6 

352  53  27.2 

353  53  13.2 

354  52  57.4 

355  52  39.9 

356  52  20.6 

357  51  59.6 

358  51  36.7 

359  51  11.8 

0  50  44.9 

1  50  16.0 

2  49  44.9 

3  49  116 

4  48  36.1 

5  47  58  3 

6  47  18.2 

7  46  35.7 

8  45  50.9 

9  45  3.8 

10  44  14.3 

1 1  43  22.6 


Difll  for 
1  Hoar. 


It 


54  6.6 

54  14.4 

54  20.2 

54  24.0  i 

54  25.8 

54  25.7 

54  23.7 

54  199 

54  14.3 

54  6.9 

53  57.7 

53  46.8 

53  34.3 

53  20.2  I 


I 


53     4.3 

52  46.7 
52  27.3 
52     6.2 

51  43.2 
51  18.2 
50  51.2 

50  22.2 
49  51.0 
49  17.6 

48  42.0  I 
48     4.1 
47  23.9 

46  41.3 
45  56.4 
45  9.2 
44   19.7 

43  27.9 


5o!37 
50.2<) 
50.20 

50.12 
50.04 
49.96 

49.88 
49.S0 
49.73 

49.65 
49.58 
49.51 

49.45 
49.38 
49.31 

49.24 
49.16 
49.08 

49.00 
48.92 
48.83 

48.75 
48.66 
48.57 

48.48 
48.38 
48.28 

48.18 
48.08 
47.98 
47.89 


147.80 


LATITUDE. 


II 


4-  0.35 
0.48 
0.60 

+  0.69 
0.76 
0.81 

4-  0.82 
0.80 
0.75 

4-0  67 
0.57 
0.45 

4-  0.32 

0.19 

4-  0.06 

-  0.06 
0.17 
0.26 

-  0.32 
0.35 
0.36 

-  0.34 

0.28 
0.19 

-  0.07 
4-  0.05 

0.18 

+  0.31 
0.44 
0.55 
0.65 

+  0.73 


Locsrlthm 

of  the 

Badlns  Yeotor 

of  the 

Earth. 


9.9962348 
9.9963425 
9.9964517 

9.9965624 
9.9966745 
9.9967882 

9.9969034 
9.9970201 
9.9971381 

9.9972574 
9.9973779 
9.9974994 

9.9976217 
9.9977447 
9.9978682 

9.9979921 
9.9981162 
99982403 

9.9983644 
9.9984883 
9.9986120 

9.9987355 
9.9988586 
9.9989814 

9.9991041 
9.9992266 
9.9993490 

9.9994713 
9.9995938 
9.9997165 
9.9998394 

9.9999626 


Dtir.  for 
1  Hour. 


-(-44.6 
45.2 

45.8 

+46.4 
47.0 
47.6 

•M8.3 
48.9 
49.4 

•f49.9 
50.4 
50.8 

-1-51.1 
51.3 
51.5 

-f51.6 
51.7 
51.7 

-1-51.7 
51.6 
51.5 

-1-51.4 
51.2 
51.1 

+51.1 
51.0 
51.0 

-1-51.0 
51.1 
51.2 
51.3 

+51.4 


Note.— The  numbers  in  oolomn  X  oorretpond  to  the  tne  eqainox  of  the  date;  in  column  A',  lo 
the  meiui  tM)uinox  of  January  (H.O. 


Menu  Time 

of 

Sidereal  Noon. 


S      m       s 

1  22  48.45 
I  18  52.54 
1  14  56.63 

1  11  0.72 

1  7  4.82 
1  3  8.92 

0  59  13.01 
0  55  17.10 
0  51  21.19 

0  47  25.28 
0  43  29.37 
0  39  33.46 

0  35  37.56 
0  31  41.65 
0  27  45.74 

0  23  49.83 
0  19  53.93 
0  15  58.02 

0  12  2.12 
0  8  6.22 
0     4  10.31 

(    0      0  14.40> 

J  23    56   18.49S 

23  52  22.58 

23  48  26.68 

23  44  30.77 
23  40  34.86 
23  36  38.95 

23  32  43.05 
23  28  47  14 
23  24  51.23 
23  20  55.33 

23  16  59.42 


Diff.  for  1  Hour. 
—  9«.8296. 
(Table  II.) 
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• 

GREENWICH 

MEAN  TIME. 

• 

• 

1 

THE  MOON'S 

1 

1 

SBMUOIAHSTSR. 

HORIZONTAL 

PABALLAX. 

UPPSB  TRANSIT. 

AGE. 

Kooo. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight. 

DXft  for 
1  Hoar. 

-0'.'05 

Meridian  of 
Oreenwioh. 

DiiT  for 
1  Hoar. 

Noon. 

1 

14  46.7 

14  46!2 

54     7.1 

-0.23 

54     5.5 

h      m 

8  35.5 

m 
2.05 

d 
10.1 

2 

14  46.3 

14  47.0 

54     5.9 

+0.13 

54     8.5 

+0.29 

9  24.5 

2.02 

11.1 

3 

14  48.2 

14  49.9 

54  12.9 

0.43 

54  18.9 

0.57 

10  12.6 

1.97 

12.1 

4 

14  51.9 

14  54.4 

54  26.5 

+0.69 

54  35.5 

+0.80 

10  59.3 

1.92 

13.1 

5 

14  57.1 

15    0.2 

54  45.6 

0.88 

54  56.7 

0.96 

11  44.8 

1.87 

14.1 

6 

15     3.4 

15     6.9 

55     8.7 

1.03 

55  21.3 

1.08 

12  29.2 

1.84 

15.1 

7 

15  10.4 

15  14.2 

55  34.5 

+  1.12 

55  48.2 

+1.16 

13  13.0 

1.83 

16.1 

8 

15  18.0 

15  21.9 

56     2.3 

1.19 

56  16.7 

1.21 

13  57.1 

1.86 

17.1 

9 

15  25.9 

15  30.0 

56  31.3 

1.23 

56  46.2 

1.25 

14  42.3 

1.92 

18.1   1 

10 

15  34.1 

15  38.2 

57     1.2 

+  1.26 

57   16.4 

+  1.28 

15  29.4 

2.02 

19.1 

11 

15  42.4 

15  46.6 

57  31.8 

1.28 

57  47.2 

1.29 

16  19.4 

2.14 

20.1 

12 

15  50.8 

15  55.0 

58    2.7 

1.29 

58  18.1 

1.28 

17  13.1 

2.28 

21.1 

13 

15  59.1 

16    3.2 

58  33.3 

+1.26 

58  48.2 

+  1.22 

18  10.2 

2.42 

22.1 

14 

16    7.1 

16  10.8 

59     2.6 

1.17 

59  16.2 

1.09 

19     9.9 

2.52 

23.1   ' 

15 

16  14.2 

16  17.2 

59  28.7 

0.98 

59  39.7 

0.85 

20  11.0 

2.53 

24.1   j 

16 

16  19.8 

16  21.8 

59  49.1 

+0.70 

59  56.4 

+0.50 

21   11.4 

2.47 

25.1 

17 

16  23.1 

16  23.7 

60     1.2 

+0.28 

60    3.4 

+0.05 

22     9.6 

2.36 

26.1 

18 

16  23.4 

16  22.4 

60    2.6 

-0.20 

59  58.6 

-0.46 

23     4.8 

2.24 

27.1 

19 

16  20.4 

16  17.6 

59  51.5 

-0.73 

59  41.1 

-0.99 

23  57.0 

2.13 

28.1 

20 

16  14.0 

16     9.6 

59  27.8 

1.2:) 

59  11.6 

1.44 

6 

29.1 

21 

16    4.5 

15  58.9 

58  53.0 

1.64 

58  32.3 

1.79 

0  46.9 

2.05 

0.6  1 

1 

22 

15  52.8 

15  46.4 

58  10.0 

-1.90 

57  46.7 

-1.97 

1  35.5 

2.01 

1.6 

23 

15  39.9 

15  33.3 

57  22.7 

2.01 

56  586 

1.98 

2  23.2 

i.*m 

2.6 

24 

15  26.9 

15  20.7 

56  35.0 

1.94 

56  12.2 

i.a5 

3  11.1 

2.01 

36  : 

25 

15  14.8 

15    9.4 

55  50.6 

-1.73 

55  30.5 

-1.59 

3  59.6 

2.06 

4.6 

26 

15    4.4 

15    0.1 

55  12.4 

1.42 

54  56.5 

1.2:) 

4  48.9 

2.06 

5.6 

27 

1 

14  56.4 

14  53.3 

54  42.8 

1.04 

54  31.6 

^M 

5  38.6 

2.07 

6.6 

< 

1 

;28 

14  51.0 

14  49.3 

54  22.9 

-0.61 

54  16.9 

-0.40 

6  28.5 

2.07 

7.6  . 

129 

14  48.4 

14  48«1 

54  13.4 

-0.18 

54  12.5 

+0.03 

7  18.0 

2.04 

8.6  . 

.  30 

14  48.6 

14  49.7 

54  14.2 

+0.24 

54  18.2 

0.43 

8    6.4 

1.99 

9.6 

31 

14  51.4 

14  53.7 

54  24.6 

0.62 

54  33.0 

0.78 

8  53.6 

1.94 

10  6  < 

1 

83 

14  56.5 

14  59.8 

54  43.4 

+0.94 

54  55.5 

+1.07 

9  39.4 

\       1.89 

11.6 

1 
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• 

OBBBIIWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAso«nalon. 

Diff.for 
1  Minute. 

Deolin»tion. 

Dili:  for 
iMinate. 

Hoor. 

Right  Asceosien. 

DiiCfor 
IMinato. 

DeoUnation. 

mfffor 
IMinato. 

SA" 

rURD. 

A.T  1. 

MONDAY  3. 

b     m      s 

« 

O         1         tt 

it 

h    m      8 

B 

0     /       // 

II 

0 

6  55  25.32 

9.1Mii 

N.23  54  57.4 

0.265 

0 

8  37  47.60 

2.0981 

N.2I  35    4.9 

5.467 

1 

6  57  34.57 

3.15:)9 

23  54  38.1 

0.377 

1 

8  39  53.43 

2.0962 

21  29  33.8 

5.568 

2 

6  59  43.79 

8.i5:i5 

23  54  12.1 

0.490 

2 

8  41  59.14 

9.0942 

21  23  56.7 

5.668 

3 

7     1  52.99 

2.1f>352 

2:3  53  39.3 

0.603 

3 

8  44     4.73 

2.0922 

21  18  13.6 

5.768 

4 

7    4    2.17 

9.15d7 

23  52  59.7 

0.716 

4 

8  46  10.21 

2.0903 

21   12  24.5 

5.867 

5 

7    6  11.32 

UAb'£i 

23  52  13.4 

0.828 

5 

8  48  15.57 

2.0883 

21     6  29.5 

5.967 

6 

7    8  20.44 

9.1517 

23  51  20.4 

0.940 

6 

8  50  20.81 

2.0863 

21     0  28.5 

6.066 

7 

7  10  29.53 

9.1519 

2:3  50  20.6 

1.052 

7 

8  52  25.93 

9.0843 

20  54  21.6 

6.163 

8 

7  12  38.59 

9.1507 

23  49  14.1 

1.164 

8 

8  54  30.93 

9.08:29 

20  48    8.9 

6.960 

9 

7  14  47.61 

9.1501 

23  48    0.9 

1.276 

9 

8  56  35.80 

9.0809 

20  41  50.4 

6.357 

10 

7  16  56.60 

9.1494 

23  46  41.0 

1.388 

10 

8  58  40.55 

9.0789 

20  35  26.1 

6.453 

11 

7  19    5.54 

9.1407 

2:3  45  14.3 

1.501 

11 

9    0  45.18 

9.0761 

20  28  56.1 

6.548 

12 

7  21  14.44 

9.1479 

23  43  40.9 

1.612 

12 

9    2  49.68 

9.0740 

20  22  20.3 

6.644 

13 

7  23  23.29 

9.1479 

23  42    0.8 

1.794 

*13 

9    4  54.06 

9.0719 

20  15  38.8 

6.739 

14 

7  25  3*^.10 

9.1464 

23  40  14.0 

1.835 

14 

9    6  58.31 

9.0696 

20    8  51.6 

6.834 

15 

7  27  40.86 

9.1455 

2:i  38  20.6 

1.946 

15 

9    9    2.44 

9.0677 

20     1  58.7 

6.998 

16 

7  29  49.56 

9.1446 

23  36  20.5 

9.057 

16 

9  11     6.44 

9.0656 

19  55    0.2 

7.091 

17 

7  31  58.21 

9.1437 

23  34  13.8 

9.167 

17 

9  13  10.31 

9.0634 

19  47  56.2 

7.113 

18 

7  34    6.80 

9.1497 

2:3  32    0.4 

9.978 

18 

9  15  14.05 

9.0619 

19  40  46.7 

7.905 

19 

7  36  15.33 

9.1417 

23  29  40.4 

9.388 

19 

9  17  17.66 

9.0591 

19  33  31.6 

7.997 

20 

7  38  2;j.80 

9.1407 

2.3  27  13.8 

9.499 

20 

9  19  21.14 

9.0569 

19  26  11.0 

7«188 

21 

7  40  32.21 

9.1396 

23  24  40.5 

9.610 

21 

9  21  24.49 

9.0548 

19  18  45.0 

7.478 

22 

7  42  40.55 

9.1384 

23  22    0.6 

9.719 

22 

9  23  27.72 

9.0597 

19  11  13.6 

7.568 

23 

7  44  48.82 

SI 

9.1373 

[JNDA' 

N.23  19  14.2 
Y  2. 

9.838 

23 

9  25  30.82 
Tl 

9.0506 

JBSDA 

N.19    3  36.8 
Y  4. 

7.658 

0 

7  46  57.02 

9.1361 

N.23  16  21.2 

9.938 

0 

9  27  33.79 

9.0484 

N.18  55  54.6 

7.747 

1 

7  49    5.15 

9.1348 

2:3  13  21.6 

3.047 

1 

9  2<)  36.^)3 

9.0469 

18  48    7.1 

7.835 

2 

7  51   13.20 

9.1336 

23  10  15.5 

3.156 

2 

9  31  39.34 

9.0440 

18  40  14.4 

7.923 

3 

7  53  21.18 

9.1393 

23    7    2.9 

3.264 

3 

9  33  41.91 

9.0418 

18  32  16.4 

8.010 

4 

7  55  29.08 

9.1310 

23    3  43.8 

3.3T3 

4 

9  35  44.35 

9.0397 

18  24  13.2 

8.096 

5 

7  57  36.JK) 

9.1996 

2:3    0  18.2 

3.481 

5 

9  37  46.67 

9.0376 

18  16    4.9 

8.189 

6 

7  59  44.63 

9.1989 

22  56  46.1 

3.588 

6 

9  39  48.86 

9.0354 

18    7  51.4 

8.967 

7 

8     1  52.*28 

9.1967 

22  53    7.6 

3.696 

7 

9  41  50.92 

9.0332 

17  59  32.8 

8.3S9 

8 

8    3  59.84 

9.1:253 

22  49  22.() 

3.803 

8 

9  43  52.85 

9.0311 

17  51     9.2 

8.436 

9 

8    6    7X 

9.1939 

22  45  31.2 

3.910 

9 

9  45  54.65 

2.0989 

17  42  40.5 

8.519 

10 

8    8  14.71 

2. 19-^ 

22  41  .33.4 

4.016 

10 

9  47  56.32 

9.0268 

17  34    6.9 

8.609 

n 

8  10  *22.00 

9:i906 

2*2  37  2i).3 

4.122 

11 

9  49  57.8() 

9.0247 

17  25  28.3 

8.684 

12 

8  \Z  2J).I9 

9.1 190 

22  a3  18.8 

4.927 

12 

9  51  59.28 

2.0226 

17  16  44.8 

6.765 

13 

8  14  36.^>Ji 

9.1175 

22  29    2.0 

4.332 

13 

9  54     0.57 

2.0204 

17    7  5t>.5 

8.846 

14 

8  16  43.*2J> 

9.1159 

22  24  38.9 

4.4:18 

14 

9  56     1.73 

9.0183 

1()  59    3.3 

8.997 

15 

8  18  50.40 

2.1142 

22  20    9.4 

4.543 

15 

9  58    2.76 

2.0162 

16  50    5.3 

9.006 

16 

8  20  57.00 

2.II25 

22  15  33.7 

4.648 

16 

10    0    3.()7 

9.0149 

16  41     2.6 

9.084 

17 

8  2}    3.70 

2.1108 

2-2  10  51.7 

4.752 

17 

10    2    4.46 

9.0121 

16  31  55.2 

9.169 

18 

8  25  10.30 

9.I09I 

22    6    3.5 

4.855 

18 

10    4    5.12 

2.0100 

16  22  43.1 

9.940 

19 

8  27  I().79 

9.1073 

22     1     9.1 

4.958 

19 

10    6    5.66 

9.0080 

16  13  2(5.4 

9.317 

20 

8  29  2:i.l7 

2.1054 

21  56    8.5 

5.061 

20 

10    8    6.08 

9.0059 

16    4     5.1 

9.393    ; 

21 

8  31  29.44 

2.1036 

21  51     1.8 

5.164 

21 

10  10    6.37 

9.0038 

15  54  3?).2 

9.469    \ 

22 

8  aj  ai.6i 

2.1018 

21  45  48.9 

5.266 

22 

10  12    6.54 

9.0019 

15  45    8.8 

9J^43 

23 

8  35  4\Aki 

2.0999 

21  40  2i).9 

5.367 

2:3 

10  14    6.60 

9.0000 

15  35  34.0 

9.617    ' 

24 

8  37  47.60 

9.0981 

N.2I  .%•>    4.9 

5.467 

24 

10  16    6.54 

1.9980 

N.15  25  .54.7 

9.691    . 

VI. 
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• 

OBEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

St^iAsoenskm. 

Diif  for 
llCiniite. 

DmUhaUoii. 

Diff.  for 
1  Minute 

« 

Hour. 

Bight  Aacenaion. 

DiflEl  for 
1  Minute. 

DecUnatioii. 

Diff:  for 
1  Mimite. 

WEI 

)NESI 

)AY  5. 

FRIDAY  7. 

0 

b     m     « 

10  Id    6.54 

s 

N.I 5  25  54 > 

9.691 

0 

b     m      B 

11  50  14.68 

8 

1.9374 

Of// 

N.  6  30    5.7 

»/ 
1*2.339 

I 

10  18    6.% 

1.9960 

15  16  II.O 

9.764 

1 

11  52  10.91 

1.9371 

6  17  44.3 

19.374 

'^ 

10  20    6.06 

1.9941 

15    6  2.3.0 

9.835 

2 

11  54    7.13 

1.9368 

6    5  20.8 

19.409  , 

3 

10  22    5.65 

I.99W 

14  5t}  30.8 

9.906 

3 

11  56    3.33 

1.9366 

5  52  55.2 

19.443 

4 

10  24    5.12 

1.9903 

14  46  34.3 

9.977 

4 

11  57  59.52 

1.9364 

5  40  27.6 

19.476 

5 

10  26    4.48 

1.9884 

14  :i6  3.3.5 

10.048 

5 

1 1  59  55.70 

1.9363 

5  27  58.1 

13.507  1 

6 

10  28    3.73 

1.9866 

14  26  28.5 

10.117 

6 

12     1  51.88 

1.9369 

5  15  2<).7 

13.536  1 

10  30    2.87 

1.9847 

14   16  \M 

10.185 

7 

12    3  48.05 

1.9369 

5    2  5.3.5 

13.569   , 

8 

i    10  32     I.W 

,      1.9839 

14     6    6.3 

10.25:1 

8 

12    5  44.22 

1.9363 

4  50  18.4 

13.600   < 

'      9 

10  34     0.82 

1.981t2 

13  55  49.1 

10.3i2O 

9 

12    7  40.40 

1.9364 

4  37  41.5 

13.639 

10 

!    10  35  59.64 

1.9795 

13  45  27.9 

10.386 

10 

12    9  36..59 

1.9365 

4  25    2.9 

13.657 

Jl 

'    10  37  58.36 

1.9777 

13  li5    2.8 

10.45:2 

11 

12  11  32.78 

1.9366 

4  12  22.7 

13.683   \ 

u 

10  39  56.97 

1.9760 

13  24  33.7 

10.516 

12 

12  13  28.98 

IM68 

3  59  40.9 

13.709' 

Vi 

10  41  55.48 

1.9743 

13  14     0.8 

10.580 

13 

12  15  25.20 

1.9371 

3  46  57.r, 

19.735   1 

14 

10  43  5.3.89 

1.9777 

13    3  24.1 

I0.64-I 

14 

12  17  21.44 

1.9374 

,      3  34  12.7 

13.760   1 

15 

10  45  52.20 

1.9711 

12  52  4.^^.5 

10.707 

15 

12  19  17.69 

1.9377 

3  21  26.4 

13.783 

:  \6 

10  47  50.42 

1.9695 

12  41  59.2 

10.769 

16 

'    12  tJl   13.97 

1.0389 

3    8  38.7 

13.806 

1    17 

to  49  48.54 

1.9679 

12  31    11.2 

10.830 

17 

12  2:1  10.28 

1.9387 

2  55  49.7 

13.897   ^ 

18 

10  51  46.57 

1.9664 

12  v>0  19.6 

10.890 

18 

12  i>5    6.(>2 

1.9399 

2  42  59.5  , 

13.847   , 

!    19 

1    10  53  44.51 

1.9649 

12    9  24.4 

10.950 

19 

12  27     2.J)9 

1.9398 

2  30    8.1 

I3.(«7 

20 

10  55  42AUy 

1J»34 

1 1  58  25.6 

11.009 

20 

12  28  59.40 

1.9405 

2  17  1.5.4 

13.8Kr 

21 

10  57  40.12 

1.9690 

1 1  47  2:^3 

11.067 

21 

12  30  55.H5 

1.9419 

2    4  21.(; 

13.906  ; 

22 

10  59  37.80 

1.9606 

11  36  17.6 

11.194 

22 

12  32  52.34 

1.9419 

1  51  26.7 

19JU3 

23 

11     1  35.39 

1.9589  : 

N.U  25    8.4 

11.181 

23 

12  34  48.88 

1.9497 

N.  1  38  30.8 

I9JRttl 

TH 

DR8D. 

dY  6. 

SA' 

rURDi 

^Y  6. 

0 

11    3  32.90 

1JI579 

N.ll   13  55.8 

11.937 

0 

12  36  45.47 

1JM36 

N.  1  25  34.0 

19.964 

1 

11    5  30.33 

IMM 

1 1     2  3<>.9 

11.993 

1 

12  38  42.11 

1.9445 

1   12  lii^.3 

13.966 

2 

11    7  27.69 

1.9553 

10  51  20.8 

11.346 

2 

12  40  :«.81 

1.9455 

0  59  37.7 

I3.9«0 

3 

11     9  24.97 

1.9541 

10  39  58.4 

11.400 

3 

12  42  35.57 

1.9466 

0  46  ;38.3 

13.996 

4 

11   11  22.18 

1.9599 

10  28  32.8 

11.45*2 

4 

12  44  32.40 

1.9477 

0  ;«  :i8.2 

13.007 

5 

11  13  19.32 

1.9517 

10  17    4.1 

11.504 

5 

12  46  29.29 

1.9488 

0  20  37.4 

13.017 

6 

II  15  16.:)9 
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9.5458 
9.5429 
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22 
22 
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22 
22 
22 
22 
22 
22 
22 
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21 
21 
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21 
21 
21 
21 
21 
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20 
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4 
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55 

51 
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30 

24 

18 

13 

7 
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47 

41 

34 

27 

20 

13 

5 

58 

50 
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57i) 

29.7 
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4.2 

7.1 
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44.2 

18.5 

43.4 
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5.1 

2.0 

49.7 

28.2 
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17.9 
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31.6 

2.5.1 

9.7 

45.6 

12.9 

31.6 

41.7 
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0.4S3 
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0.7S6 
0.991 
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9.359 

9.416 

9.750 
9.916 
3.081 
3.940 
3.410 
3.574 
3.738 
3.909 
4.065 
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4.389 
4.551 
4.719 
4.879 
5.039 
5.101 
5.349 
£.507 
5.663 
5.819 
5.974 
6.198 
6.989 
6.434 
6.586 
6.737 
6.H86 
7.034 
7.189 
7.399 
7.473 
7.617 
7.760 
7.909  ♦ 
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IX. 


QBEBNWIOH  MBAK  TIME. 


T&E  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  AMsnalon. 
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MONDAY  17. 


h    m 


0 

20  58 

1 

21    0 

2 

21    3 

3 

21     5 

4 

21    8 

5 

21   10 

6 

21  13 

7 

21  15 

8 

21  18 

9 

21  20 

10 

21  2S 

n 

21  25 

12 

21  28 

13 

21  30 

14 

21  :« 

15 

21  35 

16 

21  38 

17 

21  40 

18 

21  43 

19 

21  45 

20 

21  48 

21 

21  50 

22 

21  52 

23 

21  55 

9.46 
41.43 
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14.55 
42.95  I 
11.08! 
38.93  ' 

6.50 
33.79 

0.80, 
27.53  ' 
5.3.97  I 
20.121 


s 
9.5347 

9..'»oe 

S.5969 
S.5330 
2.5189 
9.5148 
S.5107 
9.5065 
9.5099 
9.4978 
9.4935 
9.4899 
9.4847 
9.4809 
9.4757 
9.4711 
2.4665 
9.4618 
9.4579 
9.4595 
9.4478 
9.4431 
9.4383 
9.4335 


S.20 
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17 
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8.17 
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34  43.3 
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28 
19 
8 
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28.7 
47.1 
58.2 
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22  52 
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11.57 
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9.4149 
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2.51 
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24 
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TUURSDAY  20. 
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46.79 
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9.55 


9.9138 
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9.1770 
9.1740 
9.1710 
9.1680 
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9.1623 
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9.154U 
9.1517 
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9.1443 
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4 
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3  18 
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1 
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6 
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23 
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24.8 
13.4 
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14.2 
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18.1 
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14.5 
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13.011 
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13.609 
13.659 
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13.835 
13.8n 
13.916 
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14.096 
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14.149 
14.177 
14.202 
14.925 
14.247 
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14.987 
14.304 
14.320 
14.336 
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14.376 
14.383 
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14.392 
14.394 
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14.385 
14.377 
14.309 
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ftTtEFilf 

MFiA^ 

I  TIME. 

WiCH 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

■ 

Hoar. 

RightAaoensioD. 

Dlff.  for 
1  Minate. 

Declination. 

Diftfor 
1  Minute. 

Hoar.  RightAaoension. 

Difffor 
1  Minate. 

Declination. 

Dlff.  for 
1  Minute. 

F] 

BIDA^ 

'21. 

SUNDAY  23. 
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2  •i'2  l(5.I«» 

1     2.wi:i 

N.IO     1   4(5.3 

l2.r.:«-.» 

21 

4     3  21.46 

2.1*JH9 

N,18  34    9.4 

8.541 
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GEEBNWIOH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 
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2 

3 

4 

5 

6 

7 

8 

9 

]0 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 
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2 
3 
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6 
7 
8 
i) 
10 

n 

12 
13 
14 
15 

i<; 
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18 
19 
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21 
22 
23 
24 


RlghtAioenalon. 


Dim  for 
iMinate. 


Deolination. 


Difllfor 
lliinute. 


loar. 


TUESDAY  25. 


h 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


m 

3 
5 
7 
9 
11 
14 
16 
18 
20 
22 
24 
26 
28 
31 
3:3 
35 
37 
39 
41 
44 
46 
48 
50 
52 


a 

B 

21.46 

2.1389 

29.2:} 

3.1301 

37.07 

2.1313 

44.99 

S.1326 

52.98 

9.1338 

1.04 

2.1349 

9.17 

2.1361 

17.37 

2.1372 

25.64 

2.1384 

a3.98 

2.1396 

42.39 

2.1407 

50.87 

2.1419 

59.42 

2.1431 

8.04 

9.1442 

16.73 

9.1454 

25.49 

9.1465 

34.31 

9.1478 

43.20 

9.1487 

52.16 

2.1498 

1.18 

2.1509 

10.27 

2.1590 

19.42 

9.1530 

28.63 

9.1541 

37.91 

9.1552 

N.18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 

N.21 


9.4 
38.9 

2.4 
19.9 
31.4 
36.9 
36.3 
29.6 
16.7 
57.7 
32.5 

1.0 
23.3 
16  39.3 
23  49.0 
52.4 
49.5 
40.2 
24.5 

2.4 

3;).8 

58.8 
17.3 


34 

42 

51 

59 

7 

15 

23 

31 

39 

46 

54 

2 

9 


30 
37 
44 
51 
58 
4 

10 
17 


23  29.3 


WEDNESDAY  26. 


4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


54 

56 

59 

1 
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5 

7 

9 

12 

14 

16 

18 

20 


5  22 
5  25 
5  27 
5  29 
5  31 

5  ;w 

5  35 
5  38 
5  40 
5  42 
5  44 
5  46 


47.25 
56.65 

6.11 
15.62 
25.19 
34.82 
44.50 
54.23 

4.02 
13.86 
23.75 

a'}.68 

43.66 
53.68 

3.75 
13.86 
24.01 
34.20 
44.42 
54.6rf 

4.97 
15.*21> 
25.64 
3().01 
46.41 


9.1569 
9.1579 
9.1581 
9.1590 
9.1600 
9.1609 
9.1618 
9.1697 
9.1636 
9.1644 
9.1699 
9.1669 
9.1667 
9.1674 
9.1689 
9.1686 
9.1695 
9.1701 
9.1707 
9.1713 
9.1717 
2.1799 
9.1797 
8.1731 

2.irj5 


N.21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

2:} 
23 
23 
23 
2:3 
23 
N.23 


29  34.8 
35  a3.7 
26.1 
11.9 
51.1 
2:3.6 
49.5 
8.7 
21.3 
27.2 
26.4 
18.9 
4.6 
43.6 
15.8 
41.2 


41 
47 
52 
58 
3 
9 
14 
19 
24 
29 
34 
38 
43 
47 


51 

56 

0 

4 

8 

11 

15 

18 


59.9 
11.8 
]().8 
15.0 
6.4 
50.9 
28.5 
59.3 


u 
8.541 

8.442 

8.343 

8.243 

&143 

&041 

7.939 

7.837 

7.734 

7.631 

7.597 

7.423 

7.319 

7.214 

7.109 

7.004 

6.898 

6.792 

6.685 

6.577 

6.470 

6J)62 

6.254 

6.146 


Bight  Aaoension. 


Difllfor 
IMinnte. 
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5 
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7 
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21 
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23 


22  23.2 


6.037 

0 

5.997 

1 

5.818 

2 

5.708 

3 

5.597 

4 

6.487 

5 

5.376 

6 

5.965 

7 

5.154 

8 

5.043 

9 

4.931 

10 

4.818 

11 

4.706 

12 

4.593 

13 

4.480 

14 

4.368 

15 

4.355 

16 

4.141 

17 

4.097 

18 

3.913 

19 

3.799 

20 

3.684 

21 

3.570 

22 

3.456 

23 

3.341 

24 

Diittor 
IMinnte. 


n  m 
5  4(> 
5  48 
51 
53 
55 
57 
59 
1 


5 
5 
5 
5 
5 
6 
6 
6 
6 


4 

6 
8 
6  10 
6  12 


6 
6 
6 


15 
17 

19 


THURSDAY  27. 


N.23  22 
23  25 
23  28 
23  31 
23  34 
23  37 
23  40 
23  42 
23  45 
23  47 
23  50 
23  52 
2:3  54 
23  56 
23  57 
23  59 


6  21 
6  23 
6  25 
28 
30 
32 
34 


6 
6 
6 
6 


6  36 


8 

B 

46.41 

9.1735 

56.83 

2.1738 

7.27 

9.1749 

17.74 

9.1746 

28.22 

9.1749 

38.72 

9.1751 

49.23 

9.1753 

59.75 

9.1754 

10.28 

9.1756 

20.82 

9.1757 

31.36 

9.1757 

41.90 

9.1758 

52.45 

9.1758 

2.99 

9.1757 

13.53 

9.1756 

24.06 

9.1754 

34.58 

9.1753 

45.09 

9.1751 

55.59 

9.1748 

6.07 

9.1745 

16.5:3 

9.1749 

26.98 

9.1739 

37.40 

9.1735 

47.80 

9.1731 

24 
24 
24 
24 
24 
24 
24 
N.24 


FRIDAY  28. 


1 
2 
3 
5 
6 
7 
7 
8 


23.2 

40.2 

50.3 

53.6 

49.9 

39.3 

21.8 

57.4 

26.0 

47.7 

2.5 

10.3 

11.2 

5.1 

52.1 

32.2 

5.3 

31.4 

50.6 

2.8 

8.1 

6.5 

57.9 

42.4 


6  38 
6  41 
6  43 
6  45 
6  47 
6  49 
51 


6 
6 
6 
6 
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7 
7 
7 
7 
7 
7 
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7 
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7 
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7 
7 


54 

.56 

58 
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17 
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24 
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58.17 

8.51 
18.82 
29.10 
39.34 
49.54 
59.70 

9.82 
19.89 
29.92 
39.90 
49.82 
59.69 

9.50 
19.25 
28.95 
:J8.58 
48.15 
57.65 

7.08 
16.44 
25.72 
34.93 
44.06 
53.11 


8.1796 
9.1791 
9.1716 
9.1710 
9.1703 
9.1697 
9.1690 
9.1689 
9.1675 
9.1667 
9.1658 
9.1649 
9.1640 
9.1630 
9.1631 
9.1611 
9.1600 
9.1589 
9.1578 
9.1566 
9.1553 
9.1541 
9.1598 
9.1515 
9.1509 


N.24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

2:^ 

2:i 
2:} 

33 

23 

N.23 


9 
9 
10 
10 
10 
10 


20.0 
50.6 
14.3 
31.1- 
40.9 
43.8 
10  39.8 
10  28.9 
11.1 
46.4 
14.9 


10 
9 
9 


8  36.5 


7 

6 
6 
4 


51.2 
59.1 
0.1 
54.3 
3  41.7 
2  22.2 
0  55.9 


It 

8.341 
8.996 
3.119 
9.997 
9.881 
9.766 
9.651 
9.535 
9.419 
9.304 
9.188 
9.079 
1.957 
1.841 
1.796 
1.610 
1.493 
1.377 
1.963 
1.146 
1.031 
0;915 
0.799 
0.664 


0.568 
0.459 
0.337 
0.339 
4-0.106 
>  0.009 
0.194 
0.339 
0.354 
0.468 
0.583 
0.697 
0.813 
0.926 
1.040 
1.153 
1.967 
1.381 
1.494 


59  22.9 

1.607 

57  43.1 

1.720 

55  56.5 

1.833 

54    a2 
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52    3.1 

9.057 
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9.169 
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QBBBNWIOH  MEAK  TDfB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

lUshlAfloaiMioiL 

DUE  for 
IMimiteL 

D6oliiuttioiiL 

Difffor 
IMinata. 

• 

Hour. 

BJgbtAsoeniioii. 

Difffor 
iHinnta. 

Dtdlnattoo. 

Dim  for 
IHinnto. 

SA1 

?UJiDJ 

lT  29. 

• 

MOlfDAT  31. 

0 

h    m     8 

7  30  sail 

B 

9.1509 
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9.180 

0 

h    m     ■ 
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901588 

HS£   3    £l 

u 

7.133 

1 
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9.1488 

23  47  42.8 

9.981 

1 
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3 

7  35  10.97 
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2 
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3 

7  37  19.77 

9.1480 

23  42  55.8 
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3 

9  18  13.64 

901583 

19  41  14.3 

7.408 

4 

7  39  28.49 

9.1445 

23  40  22.3 

9.814 

4 

9  20  1&71 

90»09 

19  ai  47.1 

7.490 

5 

7  41  37.11 

9.1499 

23  37  42.1 

9.795 

5 

9  22  19.66 

9.0480 

19  26  14.4 
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6 

7  43  45.64 

9.J414 

23  34  5.5.3 

9.835 

6 

9  24  22.47 

901458 

19  18  36.3 

7.860 

7 

7  45  54.08 

9.]3i» 

23  32    1.9 

9.945 

7 

9  26  25.15 

9.0437 

19  10  52.8 

7.780 

8 

7  48    2.43 

9.13(9 

23  29.  1.9 

3.055 

8 

9  28  27.71 

90M18 
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7  50  10.68 

9.1387 

23  25  55.3 

3.184 

9 

9  30  30.14 
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10 
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9.1390 

23  22  42.2 

3.973 

10 

9  32  32.44 

9.0373 

18  47  10.4 
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II 

7  54  26.88 

9.1334 

23  19  22.6 

3J89 

11 

9  34  34.61 

901359 

18  39    5.7 

6.191 

12 

7  56  34.84 

9.1317 

23  15  5a4 

3.491 

12 

9  36  36.66 

9.0331 

18  30  55.8 

sjaes 

13 

7  58  42.69 

9.1300 

23  12  23.7 

3.580 

13 

9  38  38.58 

901309 

18  22  40.7 

8.904 

14 

8    0  50.44 

9.1989 

23    8  44.5 

3.707 

14 

9  40  40.37 

9.0988 

18  14  20.5 

8.379 

15 

8    2  5S.08 

9.1984 

23    4  58.9 

3.814 

15 

9  42  42.04 

9.0967 

18    5  55.2 

8.484 

16 

8    5    5.61 

9.1948 

23     1     6.9 

3.091 

16 

9  44  43.58 

9.0947 

17  57  24.8 

8.549 

17 
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9.1998 

22  57    8.4 
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17 

9  46  45.00 

90K97 

17  48  49.3 

8.833 
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9.1911 

22  53    3.5 
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18 

9  48  46.30 

901908 

17  40    8.8 

8.717 

19 

8  11  27.56 

9.1199 

22  48  52.3 

4.940 

19 

9  50  47.47 

90)188 

17  31  23.3 

8.790 

20 

8  13  34.65 

9.1179 

22  44  34.7 

4.348 

20 

9  52  48.53 

9.0187 

17  22  32.9 

8J81 

2] 

8  15  41.63 

9.1153 

22  40  10.7 

4.499 

21 

9  54  49.47 

901147 

17  13  37.6 

8.909 

22 

8  17  48.49 

9.U34 

22  35  40.4 

4.557 

22 

9  56  50.29 

901197 

17    4  37.4 

9.043 

23 

8  19  55.24 
SI 

9.1115 
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• 
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4.881 

23 
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7 
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m 

9 
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( 

3  Full  Mood  . 
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-cfa      6      6 
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to 
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{ 
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.     13     16 
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11 

8  45    6.77 

9.0800 

21  27  44.4 

5.883 

12 
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9.0847 
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< 
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.    20      9 
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13 
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)r .    .    • 

.    27    21    I 

32.6 
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16 

8  51  21.83 
8  53  26.60 
8  55  31.24 

9U)805 
9.0784 
9.0789 

21    9  38.7 
21    3  26.1 
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8.178 
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17 
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9.0740 
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8.480 

d       h 

18 
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9U>718 
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8.985 

i 
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.    Mmi 

icb      1     15.7 

19 

9    1  44.36 

9.0807 

20  37  32.5 

8.881 

i 

I   Perigee  .    . 

•    .    • 

.    17    14.9 

20 
21 

9    3  48.48 
9    5  52.47 

9.0878 
901854 

20  30  50.0 
20  24    1.8 

8.758 
8.651 

i 

C  Apogee  •    • 

•    •    . 

.    29      9.7 

22 

9    7  56.33 

9j0839 

20  17    7.9 

8.948 

23 

9  10    0.05 

9.0800 

20  10    8.3 
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7.040 

21 

9  12    3.64 

9U1588 
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GEBBNW1(5H  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
5j 

P.  L. 

• 

P.L. 

P.  L. 

p.  L. 

»l 

Kmme  sad  BireetloD   1 

Noon. 

of 

li|b- 

of 

VIb. 

of 

DCh. 

of 

1^ 

of  Object. 

■ 

Diff. 

• 

Diff. 

• 

Diff. 

Diff. 

o        t      a 

O           /         *# 

O          1         f 

o   ^  /     « 

1 

Sun 

W. 

121  44  51 

3486 

123    5  31 

3487 

124  26    9 

3487 

125  46  47 

3488 

a  Arietis 

W. 

66  42  23 

3934 

68    7  52 

3930 

69  33  25 

3998 

70  59     1 

3U96 

Aldeliaraii 

w. 

34  58  16 

31(» 

36  26  23 

3101 

37  54  31 

3100 

39  2*2  41 

3098 

1 

Reguliis 

E. 

45  39  20 

3088 

44  11    7 

3099 

42  42  56 

3100 

41  14  46 

3101 

Saturn 

E. 

47    1     I 

3068 

45  32    0 

3050 

44    3    0 

3050 

42  34    0 

3080 

1 

Spica 

E. 

99  41  31 

3108 

98  13  32 

3108 

96  45  34 

3108 

95  17  35 

3108 

'    2 

a  Arietis 

W. 

78    7  58 

3908 

79  33  58 

3904 

81     0    3 

3900 

82  26  12 

3196 

1 

Aldebaran 

w. 

46  44    9 

3066 

48  12  36 

3089 

49  41     7 

3078 

51    9  43 

3075 

Reguliis 

E. 

33  54  10 

3109 

32  26    3 

3108 

30  57  56 

3103 

29  29  51 

3103 

Saturn 

E. 

35    8  59 

3066 

33  39  55 

3055 

32  10  50 

3053 

30  41  43 

3061 

i 

Spicn 

E. 

87  57  22 

3000 

86  29  12 

3097 

85     1     0 

3095 

83  32  45 

3009 

3 

aArietiM 

W. 

89  38  18 

3173 

91    4  59 

3168 

92  31  46 

3163 

93  58  39 

3158 

Aldebaran 

W. 

58  33  55 

3063 

60    3    3 

3047 

61  32  17 

3049 

63     1  37 

3036 

• 

Spica  ' 

£. 

76  10  27 

3079 

74  41  44 

3068 

73  12  57 

3064 

71  44    3 

3069 

4 

Aldebnraii 

W. 

70  30  n 

3006 

72    0  17 

9998 

73  30  32 

9999 

75    0  55 

9985 

1 

Pollux 

W. 

26  34  55 

3060 

28    3  42 

3066 

29  32  45 

3043 

31    2    4 

3031 

1 

Spica 
Mars 

£. 

64  18    4 

3033 

62  48  32 

3098 

61  18  53 

30» 

59  49    7 

3016 

E. 

103    0  43 

3146 

101  33  29 

3139 

100    6    7 

3139 

96  38  36 

3195 

1 

Antares 

E. 

110  11  52 

3096 

108.42  12 

3019 

107  12  24 

3019 

105  42  26 

3006 

5 

Aldebaran 

W. 

8235    7 

9947 

84    6  26 

9940 

85  37  54 

9939 

87    9  32 

9983 

Pollux 

W. 

38  32  13 

99n 

40    2  54 

9967 

41  33  48 

9967 

43    4  55 

9947 

Spica 
Mars 

E. 

52  18  32 

9987 

50  48    3 

9081 

49  17  28 

9976 

47  46  45 

9969 

E. 

91  18  45 

3086 

89  50  18 

3077 

88  21  40 

3069 

86  52  53 

3060 

Antares 

E. 

98  10  17 

9966 

96  39  22 

9968 

95    8  18 

9960 

93  37    3 

9949 

6 

Pollux 

W. 

50  43  30 

9900 

52  15  49 

9801 

53  48  20 

9881 

55  21    3 

8679 

Spica 
Mars 

E. 

40  11  41 

9949 

38  40  25 

9946 

37    9    4 

9943 

35  37  40 

9941 

E. 

79  26  20 

3018 

77  56  29 

3009 

76  26  28 

3000 

74  56  15 

9999 

Antares 

E. 

85  58  18 

9909 

84  26    2 

9894 

82  53  35 

9886 

81  20  58 

9878 

7 

Pollux 

W. 

63    7  33 

9898 

64  41  25 

9818 

66  15  30 

9809 

67  49  46 

9800 

Regulus 

W. 

27  12  37 

98S9 

28  45  57 

9840 

30  19  33 

9898 

31  53  25 

8815 

Mars 

E. 

67  22  27 

9947 

65  51     8 

9938 

64  19  ;}7 

9999 

62  47  55 

9090 

Antares 

E. 

73  35  18 

9837 

72    1  39 

9899 

70  27  50 

9891 

68  53  50 

8813 

a  Aquiln 

E. 

117    8  41 

3730 

115  52  26 

3607 

114  35  36 

3667 

113  18  14 

3636 

8 

Pollux 

W. 

75  44    4 

97S5 

77  19  30 

9747 

78  55    7 

9739 

80  30  55 

9730 

Regulus 

W. 

39  46  23 

9783 

41  21  39 

9753 

42  57    8 

9744 

44  32  50 

9734 

Saturn 

W. 

38  47  58 

9796 

40  24    3 

9717 

42    0  20 

9708 

43  36  49 

9609 

Mars 

E. 

55    635 

9875 

53  3:)  44 

9866 

52    0  42 

9858 

50  27  29 

9849 

Antares 

E. 

61     1  19 

9775 

59  26  19 

9767 

57  51  10 

9760 

56  15  51 

9753 

a  AquilflB 

E. 

106  44    4 

3515 

105  23  57 

3495 

104    3  27 

3476 

102  42  36 

3459 

9 

Pollux 

W. 

88  32  50 

9687 

90    9  47 

9678 

91  46  56 

9670 

93  24  16 

9661 

Regulus 

w. 

52  34  30 

9687 

54  11  27 

9678 

55  48  36 

9669 

57  25  57 

9660 

r 

Saturn 

W. 

51  42  15 

9665 

53  19  55 

9646 

54  57  47 

9637 

56  35  51 

9690 

Mars 

£. 

42  38  30 

9804 

41     4    8 

9706 

39  29  34 

9786 

37  54  48 

9778 

Antares 

£. 

48  17    1 

9791 

46  40  50 

9715 

45    4  31 

S709 

43  28    4 

9704 

XIV. 
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GREENWICH  MEAK  TIME. 

♦ 

LUNAR  DI6TANCE8. 

«8 

Kame  and  Direetion 
of  Object. 

* 

Midnight. 

• 

P.L. 

of 

Dlff. 

1 

P.L. 

of 

Dlff. 

xvnih.. 

P.L. 

of 

Di£ 

3487 
3915 
3091 
3109 
3058 
3104 

P.L. 

of 

Dlff. 

XXP». 

1 

Suit 

a  Arietifi 

Aldebaran 

Regulus 

Saturn 

Spica 

W. 

w. 

E. 
E. 
E. 

127    7  24 
72  24  40 

40  50  53 
39  46  38 

41  5    1 
93  49  35 

3488 

3096 
3101 
3060 

3107 

O          1       u 

128  28    1 
73  50  23 
42  19    8 

38  18  30 

39  :)6    2 
92  21  34 

3487 
3918 
3094 
3109 
3059 
3106 

12^  48'  39 
75  16  11 
43  47  25 
36  50  23 
38    7    2 
90  53  32 

0          1      11 

131    9  17 
76  42    2 
45  15  45 
35  22  16 
3638    1 
89  25  28 

3486 
3911 
3088 

3103 
3057 
3109 

2 

a  Arietis 

Aldebaran 

Regulus 

Saturn 

Spica 

W. 
W. 
B. 
E. 
E. 

83  52  27 

52  38  23 

'  28    1  46 

29  12  34 

82    4  26 

3101 
3071 
3105 
3049 
3080 

85  18  47 
54    7    8 

26  33  42 

27  43  22 
80  :^    3 

3187 
3067 
3106 
3047 
3085 

86  45  12 
55  a5  58 

25  5  39 

26  14    8 
79    7  36 

3189 
3063 
3106 
3047 
3081 

88  n  42 
57    4  53 

23  37  39 

24  44  53 
77  39    4 

3177 
3057 
3110 
3046 
3077 

3 

a  Arietis 

Aldebaran 

Spica 

W. 
W. 

E. 

95  25  38 
64  31    5 
70  15    4 

3153 
3030 
3054 

96  52  43 

66    0  40 
68  45  58 

3148 
3094 
3049 

98  19  54 
67  30  23 
67  16  46 

3143 
3018 
3044 

99  47  11 
69    0  13 
65  47  28 

3138 
3019 
3039 

4 

Aldebaran 
Pollux 
SpicA 
Mars 

Antares 

W. 
W. 
E. 
E. 
E. 

76  31  27 
32  31  38 
58  19  15 
97  10  57 
104  12  19 

9977 
3090 
30)0 
3117 
9997 

78    2    8 
34     1  26 
56  49  15 
95  43    8 
102  42    3 

9970 
3009 

3005 
9109 
9990 

79  32  58 
35  31  28 
55  19    7 
94  15  10 
101   11  37 

9969 
9996 
9999 

3101 
9989 

81    3  58 
37     1  44 
53  48  53 
92  47    2 
99  41     2 

9856 

9987 
9903 
3094 
9974 

5 

Aldebaran 

Pollux 

Spica 

Mars* 

Antares 

W. 
W. 
E. 
E. 
E. 

88  41  21 
44  36  14 
46  15  57 
85  23  55 
92    5  39 

9016 
9938 
9965 
3069 
9934 

90  13  19 
46    7  45 
44  45    1 
83  54  47 
90  :14    4 

9908 
U998 
9960 
3043 
9996 

91  45  28 
47  39  28 
43  14    0 
82  25  28 
89    2  19 

9900 

9919 
9957 
3035 
9918 

93  17  47 
49  11  23 
41  42  53 
80  55  59 
87  30  23 

9809 

9909 
9953 
3097 
9910 

6 

Pollux 
Spica 
Mars 
Antares 

W. 
E. 
E. 
E. 

56  5.3  57 
34    6  14 
73  25  52 
79  48  11 

9663 
9941 
9983 
9870 

58  27    4 
32  34  48 
71  55  18 
78  15  14 

9854 
9941 
9974 
3869 

60    0  22 
31     3  21 
70  24  32 
76  42    6 

9845 
9943 
9965 
9854 

61  3:)  52 
29  31  57 

68  5;^  :i5 

75    8  47 

9836 
9946 
9956 

9846 

7 

Pollux 
Regulus 
Mars 
Antares 
a  Aquiloe 

W. 
W. 
E. 
E. 
E. 

69  24  14 
33  27  33 
61  16    2 
67  19  39 
112    0  19 

9791 
9805 
9911 
9806 
3610 

70  58  54 
35     1  54 
59  43  57 
65  45  19 
110  41  5<i 

978a 
9794 
9909 
9798 
3584 

72  33  46 
.%  36  30 
58  11  41 
64  10  49 
109  23    5 

• 

9773 
9783 
9893 
9790 
3550 

74    8  49 
38  11  20 
56  39  14 
62  36    9 
108    3  46 

9764  1 
9773  1 
9884  ; 
9789  ; 
3538 

8 

Pollux 

ReguluH 

Saturn 

Mars 

Antares 

a  Aquile 

W. 
W. 
W. 
K. 
E. 
E. 

82    6  55 
46    8  45 
45  13  30 
48  54    4 
54  40  23 
101  21  26 

9799 
9794 
9080 
9840 
9746 
3441 

83  43    6 
47  44  53 
40  50  2.3 
47  20  28 
53    4  45 
09  59  56 

9713 
9715 
9681 
9831 
9rJ9 
3496 

85  19  29 
49  21    13 
48  27  29 
45  46  40 
51  28  59 
98  38    9 

9704 
9706 
9679 
9999 
r/33 
3419 

86  56    4 
50  57  45 
50    4  46 
44  12  41 
49  53    4 
!>7  16    6 

9695 
9696 
9663 
9813  • 
9797 
3398  j 

9 

1 

Pollux 

Regulus 

Saturn 

Mars 

Antares 

W. 
W. 
W. 
B. 
E. 

95     1  48 
59    3  30 
58  14    6 
36  19  51 
41  51  31 

9653 
9651 
9690 
9769 
9700 

96  39  31 
60  41   15 
59  52  :i3 
34  44  4J 
40  14  51 

,      9645 
9643 
9619 
9760 
9096 

98  17  25 
62  19  12 
61  31   12 
;w    9  22 
38  38    6 

9637 
9634 
9603 
9751 
9089 

99  55  30 
(«  57  21 
63  10    3 
31  3:)  50 
37    1  16 

9698 
9694 
9994  1 
9749 
9999 
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XV. 


• 

GBBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

Name  and  Direotion 
of  Object. 

(^oon. 

P.L. 

of 
Diff. 

1 
llli>« 

P.L. 

of 
Dlff. 

VP». 

P.L. 
of 

Diff. 

• 

IXh. 

P.L. 

of 

-DHL 

aAquiln 

E. 

C         1        ti 

95  53  48 

3385 

94  31'  ]&' 

3373 

93    8' 28 

3363 

0         '       /' 

91  45  29 

3354 

JOPITBB. 

E. 

102    7  48 

9743 

100  32    5 

9734 

98  56  10 

9795 

97  20    4 

9716 

10 

Regulus 

W. 

65  35  43 

9516 

67  14  16 

9007 

68  53    2 

9508 

70  32    0 

9500 

Satorn 

W. 

64  49    6 

9585 

66  28  21 

9577 

68    7  47 

9568 

69  47  25 

9560 

Antarets 

E. 

35  24  22 

9688 

33  47  26 

9686 

32  10  28 

9686 

30  33  30 

9008 

a  Aqiiilie 

E. 

84  48  12 

3390 

83  24  24 

3316 

82    0  31 

3313 

80  36  35 

3311 

Jupiter 

E. 

89  16  39 

9673 

87  39  23 

9664 

86    1  55 

9656 

84  24  15 

9647 

11 

ReguliiB 

W. 

78  49  49 

9S46 

80  29  51) 

9537 

82  10  21 

*  9587 

83  50  56 

9519 

Satur5    * 

W. 

78    8  35 

9517 

79  49  25 

9506 

81  30  27 

9409 

83  11  41 

9490 

Spica 

W. 

25  24    8 

9689 

27    1     2 

9064 

28  38  30 

9649 

30  16  28 

9691 

a  AquilflB 

E. 

73  3(5  58 

3394 

72  13  13 

3330 

70  49  36 

3336 

69  26    7 

3347 

Jupiter 

E. 

76  13    0 

9603 

74  34    9 

9584 

72  55    6 

9585 

71  15  51 

9576 

Sun 

E. 

123  41    5 

9006 

122    8  41 

9885 

120  36    3 

9875 

119    3  12 

9866 

12 

Regulus 

W. 

92  16  56 

9474 

93  58  46 

9465 

95  40  48 

9456 

97  2:}    3 

9448 

Saturn 

W. 

91  40  59 

9446 

93  23  28 

9436 

95    6    9 

9499 

96  49    3 

9419 

Spica 

W. 

38  32  39 

9538 

40  12  59 

9594 

41  53  38 

9511 

43  34  36 

9498 

a  AquilflB 

E. 

62  32  15 

3496 

61  10  28 

3449 

59  49    7 

3475 

58  28  15 

3505 

Jupiter 

E. 

62  56  30 

9539 

^\  16     1 

aRnW 

59  35  19 

9514 

57  54  25 

9506 

Sun 

E. 

111  15  43 

9814 

109  41  34 

9804 

108    7  12 

9794 

106  32  36 

9785 

13 

Ref(ulu8 

W. 

105  57  26 

9403 

107  40  56 

9304 

109  24  39 

9385 

111     8  35 

9377 

Spica 

W. 

52    3  48 

9438 

53  46  28 

9497 

55  29  23 

9416 

57  12  34 

9405 

Jupiter 

E. 

49  26  47 

9460 

47  44  38 

9451 

46    2  16 

9443 

44  19  43 

9434 

a  Aqiiilas 

E. 

51  53  39 

3790 

50  37  13 

3778 

49  21  48 

3846 

48    7.34 

3091 

Sun 

E. 

98  36  26 

9735 

97    033 

9795 

95  24  26 

9715 

93  48    6 

9706 

14 

Spica 
Mar8 

W. 

65  52  10 

9306 

67  36  48 

9346 

69  21  40 

9336 

71    6  46 

9387 

W. 

22  59  27 

0436 

24  42  10 

9497 

26  25    6 

9418 

28    8  16 

9400 

Antares 

W. 

20  26  29 

9595 

22    7    7 

9499 

23  48  31 

9469 

25  30  37 

9435 

Jupiter 

E. 

35  43  55 

9303 

34    0  10 

9386 

32  16  15 

9378 

30  :»  10 

9379 

Sun 

E. 

85  43  15 

9068 

84    5  39 

9649 

82  27  50 

9640 

80  49  49 

9631 

15 

Spica 
Mara 

W. 

79  55  28 

9985 

81  41  49 

99n 

83  28  22 

9960 

85  15    6 

9969 

W. 

36  47  17 

8305 

38  31  43 

9357 

40  16  20 

8349 

42    1     8 

9341 

Antares 

W. 

34    9  39 

9336 

35  54  46 

9389 

37  40  13 

9308 

39  25  59 

9997 

Sun 

E. 

72  36  45 

9588 

70  57  34 

9581 

69  18  13 

9573 

67  38  41 

9566 

16 

Spica 
Mars 

W. 

94  11  21 

9930 

95  59    3 

9995 

97  46  54 

9990 

99  34  52 

9915 

W. 

50  47  51 

9306 

52  33  41 

9300 

54  19  40 

9995 

56    5  47 

9980 

Antares 

W. 

48  19    0 

9946 

50    6  19 

9930 

51  53  48 

.    9939 

53  41  29 

9995 

Sun 

E. 

59  18  41 

9635 

57  38  16 

9580 

55  57  43 

9595 

54  17    4 

9580 

17 

BIars 

W. 

64  58  11 

9908 

66  44  57 

9905 

68  31  48 

9963 

70  18  42 

9961 

Antares 

W. 

62  42  11 

9108 

64  30  41 

9194 

66  19  17 

9101 

68    7  58 

9168 

Sun 

E. 

45  52  34 

9607 

44  11  31 

9506 

42  30  26 

9506 

40  49  21 

9506 

18 

Mars 

W. 

79  13  46 

9957 

81    0  48 

9957 

82  47  50 

9950 

84  M  49 

9969 

Antares 

W. 

77  12    3 

9184 

79    0  55 

9184 

80  49  46 

9180 

82  38  34 

9188 

Sun 

E. 

32  24  38 

9595 

30  44    0 

9533 

29    3  32 

9549 

27  23  17 

9563 

XVL 


MARCH,   1890. 


53 


GBBENWICH  MEAN  TIME. 

•         • 

• 

• 

LUKAB  DIflTAKCES. 

9 

Kmbo  ABd  XMrooiioB 
of  Oljoot. 

Midnight. 

P.L. 

of 

Diff. 

XVk. 

P.L. 

of 

DUL 

XVllli^ 

P.L. 

of 

Diit 

xxr^ 

P.L. 

of 

Die 

a  Aqoiln 

B. 

90  23  98 

3344 

O         t      tt 

-88  59    0 

8337 

O         1        ft 

87  35  32 

3330 

eS  11  5& 

8394 

Jupiter 

£. 

95  43  46 

S706 

94    7  17 

9600 

92  30  36 

9600 

90  53  43 

9689 

10 

Reguliis 

W. 

73  11    9 

9560 

73  50  31 

9571 

75  30    5 

9563 

77    9  51 

9554 

Satdem 

W. 

71  27  15 

SS51 

73    7  17 

9543 

74  47  31 

9534 

76  27  57 

9595 

Antares 

£. 

28  56  34 

S093 

27  19  45 

.    9600 

25  43    3 

9705 

24    6  30 

9716 

a  Aqtiil« 

£. 

79  12  37 

3311 

77  48  39 

3313 

76  24  43 

3315 

75    0  48 

3318 

JUPITEE 

E. 

82  46  24 

9838 

81    8  21 

9680 

79  30    6 

9690 

• 

77  51  39 

9619 

11 

Regulus 

W. 

85  31  43 

9510 

87  12  42 

9501 

88  53  54 

9409 

90  a5  19 

9483 

Satuer 

W. 

84  53    8 

9489 

86  34  47 

9473 

88  16  39 

9464 

89  58  43 

94S5 

Spica 

W. 

31  54  54 

9001 

33  33  45 

9584 

35  13     1 

9568 

36  52  39 

9669 

a  AqiiiiflB 

£. 

68    250 

3356 

66  39  46 

3371 

65  16  57 

3367 

63  54  26 

3406 

JUPITEE 

E. 

69  36  23 

9567 

67  56  43 

9556 

66  16  51 

9560 

64  36  47 

9540 

Strif 

E. 

117  30    8 

9866 

115  56  51 

9845 

114  23  21 

9835 

112  49  38 

9885 

12 

ReguluB 

W. 

99    5  30 

9438 

100  48  10 

9490 

102  31     3 

9491 

104  14    8 

9419 

Satdeft 

W. 

98  32  10 

9410 

100  15  30 

9409 

101  59    2 

9303 

103  42  47 

9384 

Spica 

W. 

45  15  53 

9480 

46  57  26 

9473 

48  39  17 

9461 

50  21  25 

9450 

a  AquilflB 

E. 

57    7  57 

3541 

55  48  18 

3578 

54  29  18 

.    3610 

53  11    4 

3664 

JUPITSE 

E. 

56  13  18 

9486 

54  31  59 

9487 

52  50  27 

9478 

51    8  43 

9460 

Snif 

E. 

104  57  48 

9775 

103  22  47 

9765 

101  47  33 

9755 

100  12    6 

9745 

13 

Spicn 

W. 

112  52  43 

9368 

114  37    4 

9350 

116  21  37 

9351 

118    6  22 

9343 

W. 

58  56    0 

93B5 

60  39  41 

9365 

62  23  36 

9375 

64    7  46 

8365 

JUPITBE 

E. 

42  36  57 

9496 

40  53  59 

9418 

39  10  49 

9410 

37  27  28 

9401 

a  Aqitils 

B. 

46  54  36 

4005 

45  43    2 

4100 

44  33    1 

4906 

43  24  41 

4390 

Sun 

E. 

92  11  34 

9605 

90  34  48 

9686 

'  88  57  50 

9en 

87  20  39 

9667 

14 

Spica 
Maeh 

W. 

72  52    5 

9319 

74  37  37 

9310 

76  23  22 

9301 

78    9  19 

9983 

W. 

29  51  38 

9300 

31  35  14 

9301 

33  19    2 

9389 

ai   3   3 

9373 

Antares 

W. 

27  13  21 

9400 

28  56  42 

9387 

30  40  37 

9360 

32  24  56 

9368 

JUPITEE 

E. 

28  47  55 

9366 

27    3  31 

9360 

25  18  58 

9353 

23  34  18 

8350 

SiTll 

E. 

79  11  35 

9689 

77  33  10 

9613 

75  54  33 

9606 

74  15  45 

9506 

15 

Spica 
Mars 

W. 

87    2    1 

9U5 

88  49    6 

9948 

90  36  22 

9949 

92  23  46 

9996 

W. 

43  46    8 

9334 

45  31  18 

9396 

47  16  39 

9310 

49    2  10 

9313 

Antares 

W. 

41  12    4 

9984 

42  58  26 

9974 

44  45    3 

9964 

46  31  55 

9955 

Srir 

E. 

65  59    0 

9550 

64  10    9 

9559 

62  39    8 

9546 

60  58  59 

9540 

16 

Spica 
Maes 

W. 

101  22  57 

9910 

103  11    9 

9907 

104  59  26 

9904 

106  47  48 

9900 

W. 

57  52    2 

9984 

59  38  25 

9980 

61  24  54 

9978 

63  11  :)0 

9979 

Antares 

W. 

55  29  20 

9916 

57  17  21 

9919 

59    5  30 

9907 

60  53  47 

9909 

Son 

E. 

52  36  19 

9517 

50  55  29 

9513 

49  14  34 

9510 

47  3:3  35 

9500 

17 

Maes 

W. 

72    5  39 

9950 

73  52  39 

9957 

75  39  41 

9957 

77  26  43 

9957 

Antares 

W. 

69  56  42 

9186 

71  45  30 

9185 

73  34  20 

9164 

75  23  11 

9184 

Hon 

E. 

39    8  16 

9S00 

37  27  15 

9511 

35  46  17 

9515 

34    5  24 

9580 

18 

Maes 

W. 

86  21  45 

9964 

88    8  38 

9967 

89  55  26 

9970 

91  42    9 

9974 

Antares 

W. 

84  27  20 

9100 

86  16    3 

9104 

88    4  40 

9106 

89  53  13 

9901 

Soil 

E. 

25  43  18 

9866 

24    337 

9684 

22  24  20 

9605 

20  45  32 

9638 

54 


MARCH,    1890. 


XVll. 


• 

GREENWICH  MEAN  TIME. 

LUNAR  DTRTANCES. 

• 

P.L, 

P.L. 

P.L. 

P.L. 

e  S 

Name  and  Direction    1 

Noon. 

of 

111*^. 

of 

Yl^ 

of 

IXP 

of 

I* 

22 

of  Otijeot. 

Diff. 

i>iir. 

DIff. 

Die 

Sun 

W. 

O            /         11 

21  40  15 

9879 

O           1         tl 

23  13     1 

9889 

24  45  43 

9887 

O           t        It 

26  18  19 

9893 

Pollux 

E. 

89  11  37 

9449 

87  29  12 

9464 

85  47    8 

9479 

84    5  26 

'  9496 

23 

Sun 

W. 

33  58  25 

9950 

35  29  40 

9964 

37    0  38 

9977 

.38  31   18 

9909 

Pollux 

E. 

75  42  28 

9570 

74    3    0 

9593 

72  23  55 

9609 

70  45  12 

9695 

24 

Sun 

W. 

46    0    2 

3070 

47  28  49 

3086 

48  57  16 

3101 

50  25  25 

3116 

Pollux 

£. 

62  37  12 

9708 

61     0  43 

9n» 

59  24  36 

9741 

57  48  50 

9757 

Regulus 

E. 

98  34  54 

9701 

96  58  15 

9716 

95  21  56 

9731 

93  45  58 

9747 

25 

Sun 

W. 

57  41  27 

3103 

59    7  45 

3908 

60  33  45 

3999 

61  59  28 

3936 

a  ArietiR 

W. 

28  53  45 

3397 

30  16    5 

3359 

31  39    8 

3399 

33    2  46 

3303 

Pollux 

£. 

49  55  18 

9836 

48  21  37 

9859 

46  48  17 

9867 

45  15  16 

9883 

Saturn 

E. 

85  37    7 

9796 

84    2  36 

9811 

82  28  23 

9896 

80  54  29 

9839 

Regulus 

E. 

85  51   13 

9899 

84  17  14 

9837 

82  43  34 

9851 

81  10  12 

9864 

26 

Sun 

W. 

69    3  58 

3303 

70  28    6 

3315 

71  52    0 

3396 

73  15  41 

3338 

a  Arietifl 

W. 

40    6  49 

3931 

41  32  21 

3995 

42  58     1 

3919 

44  23  47 

3915 

Pollux 

E. 

37  34  59 

9966 

36    3  51 

9970 

34  33     1 

9985 

33    2  29 

3000 

Saturn 

E. 

73    9  13 

9903 

71  36  58 

9915 

70    4  58 

9996 

68  33  12 

9937 

Regulus 

E. 

73  27  37 

9998 

71  55  54 

9940 

70  24  26 

9059 

68  53  13 

9909 

27 

Sun 

W. 

80  10  56 

3388 

81  33  26 

3397 

82  55  45 

3406 

84  17  .55 

3414 

aAi'ietis 

W. 

51  33  26 

3908 

52  59  25 

3908 

54  25  25 

3906 

55  51  24 

3908 

Aldebaran 

W. 

19  27  41 

3075 

20  56  21 

3077 

22  24  .59 

3078 

23  53  35 

3079 

Pollux 

E. 

25  34  30 

3080 

24    5  56 

3098 

22  37  44 

3116 

21    9  54 

3138 

Saturn 

E. 

60  57  38 

9985 

.59  27    6 

9993 

57  56  45 

3009 

56  26  l\5 

3000 

Regulus 

E. 

61  20  22 

3019 

59  50  24 

3090 

.58  20  3(5 

3029 

56  50  .59 

3036 

Spica 

E. 

115  19  35 

3033 

113  50    3 

3041 

112  20  41 

3048 

110  51  28 

3054 

28 

Sun 

W. 

91     6  45 

3445 

92  28  11 

3449 

93  49  32 

3454 

95  10  48 

3458 

a  Arietis 

W. 

63     1   10 

3919 

64  27    5 

3913 

65  52  59 

3913 

67  18  53 

3919 

Aldebaran 

w. 

31  16  26 

3084 

32  44  55 

3066 

34  13  21 

3087 

35  41  46 

3089 

Saturn 

£. 

48  57  50 

3040 

47  28  27 

3044 

45  59    9 

3049 

44  29  57 

3063 

Regulus 
Spica 

E. 

49  25    5 

3069 

47  56  17 

3074 

46  27  35 

3079 

44  59    0 

3083 

£. 

103  27  11 

3081 

101  58  38 

3085 

100  30  10 

3089 

99    1  47 

3099 

29 

Sun 

W. 

101  56  15 

3469 

103  17  14 

3469 

104  38  13 

3469 

105  59  12 

3468 

a  Arietis 

W. 

74  28  29 

3900 

75  54  27 

3908 

77  20  2() 

3907 

78  46  27 

3906 

Aldebaran 

W. 

43    3  31 

3001 

44  31  51 

3091 

46    0  11 

3090 

47  28  .33 

3080 

Saturn 

E. 

37    5    0 

3066 

35  36    9 

3068 

34    7  20 

3069 

32  .38  33 

3070 

Regulus 
Spica 

E. 

37  37  16 

3100 

36    9    6 

3103 

34  41     0 

3105 

33  12  57 

3108 

E. 

91  40  36 

3100 

90  12  27 

3101 

88  44  19 

3101 

87  16  11 

3100 

30 

Sun 

W. 

112  44  21 

3460 

114    5  30 

3457 

115  26  42 

3453 

116  47  59 

3449 

a  Arietis 

W. 

a5  57  11 

3199 

87  23  30 

3168 

88  49  53 

3184 

90  16  21 

3180 

Aldebaran 

W. 

.54  50  55 

3077 

56  19  33 

3073 

57  48  16 

3069 

59  17    4 

3064 

Hpica 

E. 

79  55  14 

3099 

78  26  55 

3080 

76  58  33 

3086 

75  30    6 

3083 

31 

Sun 

W. 

123  35  38 

3493 

124  57  28 

3417 

126  19  25 

3410 

127  41  30 

3404 

Aldebaran 

W. 

66  42  33 

3097 

68  12    0 

3090 

69  41  36 

3093 

71  n  20 

3016 

Spica 

£. 

68    6  40 

8060 

66  37  41 

9063 

65    8  35 

3048 

63  39  22 

3049 

xvnL 
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56 


LBTT 

FME. 

OBEIESNWICH  MBi 

LUNAB  DI8TAKCE8. 

23 

KiuneMid  DtrooUon 
of  Ol^eet. 

* 

Midnight. 

P.L. 

of 

DiC 

XVh. 

P.L. 

of 

Diff. 

XVlUh. 

P.L. 

of 

Diff. 

XXIh 

P.L. 

of 

Die 

Soil 

W. 

27  50  47 

9909 

O           /        II 

29  23    3 

9013 

3^55    6 

9904 

32  26  54f 

9036 

Pollux 

B. 

82  24    6 

9911 

80  43    8 

9997 

79    2  32 

9543 

77  22  19 

9660 

23 

Sun 

W. 

40    1  42 

3008 

41  31  45 

3093 

43    1  30 

3036 

44  30  56 

3064 

Pollux 

E. 

89    6  51 

9649 

67  28  5.) 

9658 

65  51   17 

9675 

64  14    3 

9609 

34 

Si  If 

W. 

51  53  15 

3139 

53  20  46 

3147 

54  47  58 

3169 

56  14  52 

3178 

Pollux 

E. 

56  13  26 

9773 

54  38  23 

9780 

53    3  41 

9806 

51  29  19 

9091  i 

Regulus 

E. 

92  10  21 

9709 

90  35    4 

9778 

89    0    8 

9798 

87  25  31 

9808 

25 

Suif 

W. 

63  24  54 

3951 

64  50    3 

3964 

66  14  57 

3977 

67  39  35 

3990  ■ 

a  Arietiii 

W. 

34  26  54 

3969 

35  51  27 

3964 

37  16  20 

3959 

38  41  28 

3941 

Pollux 

E. 

43  42  35 

9807 

42  10  12 

9919 

40  38    9 

9997 

39    6  25 

9049 

Saturn 

E. 

79  20  52 

9653 

77  47  33 

9866 

76  14  30 

9870 

74  41  44 

9801  ! 

Regiiliis 

E. 

79  37    7 

9678 

78    4  20 

9800 

76  31  49 

9004 

74  59  a5 

9016  ' 

1 

26 

Suif 

W. 

74  39    8 

3349 

76    2  23 

3360 

77  25  25 

3370 

78  48  16 

3370  j 

Qt  Arietis 

W. 

45  49  38 

3913 

47  15  32 

3910 

48  41  29 

•••^^^ 

50    7  27 

3908 

Pollux 

E. 

31  32  16 

3014 

30    2  20 

3099 

28  32  43 

3045 

27    3  26 

3069 

Satvrn 

K. 

67     1  40 

9047 

65  30  21 

9967 

63  59  15 

9967 

62  28  21 

9076 

Regulus 

E. 

67  22  13 

9973 

65  51  27 

9983 

64  20  53 

9909 

62  50  32 

3009 

27 

Suif 

W. 

* 

85  39  56 

3491 

87     1  49 

3497 

88  23.^5 

3434 

89  45  13 

3430 

a  Arietis 

W. 

57  17  23 

3900 

58  43  21 

3910 

60    9  18 

3911 

61  35  14 

3911 

Aldebnrnn 

W. 

25  22  10 

3078 

26  50  46 

3079 

28  19  21 

3081 

29  47  54 

3089 

Pollux 

E. 

19  42  30 

3169 

18  15  35 

3101 

16  49  15 

3998 

15  2:)  40 

3979 

Saturn 

E. 

54  56  33 

3016 

53  26  40 

3083 

51  56  56 

3099 

50  27  19 

3035 

Regulus 

E. 

55  21  31 

3043 

53  52  12 

3060 

52  23    2 

.1067 

50  54    0 

3063 

Spicn 

E. 

109  22  22 

3060 

107  53  24 

3067 

106  24  34 

3071 

104  55  49 

3076 

28 

Son 

W. 

96  31  59 

3461 

97  53    7 

3463 

99  14  12 

3465 

100  35  15 

3468 

a  Arietis 

W. 

68  44  48 

3913 

70  10  42 

3919 

71  36  37 

3919 

73    2  32 

3910 

AlclclMirnii 

W. 

37  10    9 

3091 

38  38  30 

3001 

40    6  51 

3001 

41  a*)  11 

3001 

SAtURN 

E. 

43    0  50 

3066 

41  31  47 

3000 

40    2  48 

3063 

38  33  53 

3065 

Regulus 

E. 

43  30  30 

3087 

42    2    5 

3091 

40  33  44 

3005 

:«^    5  28 

3008 

Spica 

E. 

97  33  27 

3005 

96    5  11 

3006 

94  36  57 

3007 

93    8  46 

3000 

29 

Sun 

W. 

107  20  11 

3468 

108  41  11 

3467 

110    2  12 

3465 

111  23  15 

3469 

a  Arietis 

W. 

80  12  30 

3903 

81  38  36 

3901 

83    4  44 

3108 

84  30  56 

3195 

Aldehnnin 

W. 

48  56  56 

3087 

50  25  21 

3085 

51  53  49 

3089 

53  22  21 

3080 

Satorn 

E, 

31    9  47 

3071 

29  41     2 

3079 

28  12  17 

3079 

26  43  3:^ 

3073 

Regulus 

E. 

31  44  57 

3110 

30  16  59 

3119 

28  49    3 

3114 

27  21  10 

3118 

Spica 

E. 

85  48    2 

3009 

84  19  53 

3000 

82  51  42 

3007 

81  23  29 

3006 

ao 

Suit 

W. 

118    9  20 

3445 

1 19  30  46 

3440 

120  52  17 

3435 

122  13  54 

3499 

a  Arietis 

W. 

91  42  54 

3176 

513    9  32 

3179 

94  36  15 

3167 

96    3    4 

3169 

Aldebnran 

W. 

60  45  57 

3060 

62  14  56 

3065 

63  44     1 

3040 

65  13  13 

3043 

Spioa 

E. 

74     1  35 

3079 

72  33    0 

3075 

71     4  19 

3070 

69  a5  33 

3064 

31 

Son 

W. 

129    3  42 

3307 

130  26    2 

3360 

131  48  31 

3381 

133  11     9 

3374 

Aldeharao 

W. 

72  41  13 

3000 

74  11   15 

3001 

75  41  27 

9909 

77  11  49 

9004 

Spica 

E. 

62  10     1 

3036 

60  40  33 

3099 

59  10  56 

3099 

57  41  11 

3015 

56 


APRIL,   1890. 


I 


AT  GREENWICH  APPARENT  NOON, 


<3 


Tiies. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tiies. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN 

Mon. 

Tues. 

Wed. 

Thur. 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


App«rent 
Right  Aooousioii. 


h       ID  8 

0  43  6.06 
0  46  44  43 
0  50  22.93 

0  54     1.58 

0  57  40.39 

1  1  19.39 

1  4  58.61 
1  8  38.06 
1  12  17.76 

1  15  57.74 
1  19  38.02 
1  23  18.60 

1  26  59.51 
1  30  40.76 
1  34  22.37 

1  38  4.35 
1  41  46.71 
1  45  29.46 

1  49  12.62 
1  52  56.20 

1  56  40.20 

2  0  24.63 
2  4  9.51 
2    7  54.84 

2  11  40.62 
2  15  26.88 
2  19  13.63 

2  23  0.86 
2  26  48.58 
2  30  36.82 

2  34  25.58 


Dlff.  for 
1  Hoar. 


H 

9.096 

9.101 

9.107 

9.113 
9.121 
9.129 

9.139 
9.149 
9.160 

9.172 
9.184 
9.197 

9.211 
9.226 
9.241 

9.257 
9.274 
9.291 

9.308 
9.335 
9.343 

9.361 
9.380 
9.399 

9.418 
9.438 
9.458 

9.478 
9.499 
9.520 

9.542 


Apparent 
Deollnatlnn. 

Diir.  for 
1  Honr. 

N.  4  38  14.8 

+57.78 

5     1  18.9 

57.56 

5  24  17.6 

57.33 

5  47  10.5 

+57.08 

6    9  57.4 

56.82 

6  32  37.9 

• 

56.55 

6  55  11.7 

+56.27 

7  17  38.5 

55.97 

7  39  57.9 

55.66 

8    2    9.7 

+55.33 

8  24  13.6 

54.99 

8  46     9.3 

54.64 

9     7  56.2 

+54.27 

9  29  34.1 

53.89 

9  51     2.9 

53.50 

10  12  22.0 

+53.09 

10  33  31.1 

52.66 

10  54  29.8 

52.22 

11  15  17.9 

+51.77 

11  35  54.9 

51.30 

11  56  20.4 

50.82 

12  16  34.1 

+50.32 

12  36  35.7 

49.81 

12  56  24.9 

49.28 

13  16     1.3 

+48.74 

13  35  24.4 

48.18 

13  54  34.1 

47.62 

14  13  30.0 

+47.04 

14  32  11.9 

46.45 

14  50  39.3 

45.84 

N.15    8  52.0 

+45.21 

Semi- 
dUinotear. 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Heridiao 


6 
6 
6 


2.08 
1.81 
1.53 


6  1.25 
6  0.97 
6    0.70 

6  0.42 
6  0.14 
5  59.86 

5  59.59 
5  59.31 
5  59.04 

5  58.76 
5  58.49 
5  58.21 

5  57.94 
5  57.67 
5  57.41 

5  57.15 
5  56.89 
5  56.63 

5  56.38 
5  56.13 
5  55.88 

5  55.63 
5  55.39 
5  55.15 

5  54.91 
5  54.67 
5  54.44 


15  54.21 


64.51 
64.53 
64.55 

64.58 
64.60 
64.63 

64.66 
64.70 
64.73 

64.77 
64.81 
64.86 

64.90 
64.95 
65.00 

65.06 
65.11 
65.17 

65.23 
65.29 
65.35 

65.42 
65.49 
65.56 

65.63 
65.70 
65.77 

65.85 
65.92 
66.00 

66.08 


Eqnatiou  of 

Time, 

to  be 

Added  to 


Subtracted 
fyom 

Apparent 

Time. 


m       B 

3  54.32 

3  36.20 

3  18.20 

3  0.33 

2  42.63 

2  25.13 

2  7.84 

1  50.79 

1  33.99 

1  17.46 

1  1.22 

0  45.30 

0  29.70 

0  14.44 

0  0.46 

0  15.00 

0  29.16 

0  42.92 

0  56.28 

1  9.22 
1  21.74 

1  33.83 

1  45.48 

1  56.68 

2  7.41 
2  17.67 
2  27.45 

2  36.75 

2  45.55 

2  53.85 

3  1.63 


Dift  for 
1  Hour. 


0.758 
0.753 
0.747 

0.741 
0.733 
0.725 

0.715 
0.705 
0.694 

0.682 
0.670 
0.657 

0.643 
0.628 
0.613 

0.597 
0.681 
0.564 

0.547 
0.530 
0.512 

0.494 
0.475 
0.456 

0.437 
0.417 
0.397 

0.377 
0.356 
0.335 

0.313 


NOTS.~The  mean  time  of  semidiameter  paaaing  may  bo  found  by  sabtraoting  0«.18  from  the  aldereal  time. 

The  aipi  +  prefixed  to  the  hovxly  change  of  declination  indloatea  that  north  deoUnationa  are  inoreaaing. 


n. 


APRIL,   1890. 


57 


AT  GBEENWIOH  MEAN  NOON. 

• 

1 

1 

1 

1 

• 

THK 

SUN'S 

Bqnotloo  of 

Tfano, 

tobo 
SnbtrMsted 

fttnn 

Diit  for 
1  Honr. 

Sfderaa 

Time, 

or 

lUfChtAaeencion 

of 

Mean  8«in. 

AppArent 
SifflitAaMnaioD. 

DUtfor 
IHoar. 

Appmit 
Deeliiifttloin. 

DUtibr 
1  Honr. 

Added  to 
Mean  Tf  mo. 

Tues. 
Wed. 
Thur. 

1 
2 
3 

li     m      s 

0  43    5.46 
0  46  43.88 
0  50  22.43 

• 
9.096 

9.103 

9.109 

N.    4  38'  ILO 
5     1    15.4 
5  24  14.4 

+57'!79 
57.57 
57.34 

m       s 

3  54.37 
3  36.24 
3  18.24 

• 
0.758 

0.753 

0.747 

li     m       B 

0  39  11.09 
0  43    7.64 
0  47    4.19 

Frid. 
Sat. 

SUK 

4 
5 

6 

0  54     1.12 

0  57  39.97 

1  1   19.02 

9.115 
9.123 
9.I3I 

5  47    7.6 

6  9  54.8 
6  32  35.6 

+57.09 
56.83 
56.56 

3    0.37 
2  42.67 
2  25.16 

0.741 
0.733 
0.725 

0  51     0.75 
0  54  57.30 
0  58  53.86 

Mon. 

Tues. 

Wed. 

7 
8 
9 

1     4  58.29 
1     8  37.78 
1  12  17.52 

9.141 
9.151 
9.169 

6  55    9.7 

7  17  36.8 
7  39  56.5 

+56.28 
55.98 
65.67 

2    7.87 
1  50.82 
1  34.01 

0.715 
0.705 
0.694 

1     2  50.41 
1     6  46.96 
1  10  43.51 

Thur. 
Frid. 

Sat. 

10 
11 
12 

1   15  57.54 
1  19  37.86 
1  23  18.48 

9.174 
9.180 
9.199 

8    2    8.6 
8  24  12.7 
8  46    8.6 

+-55.34 
55.00 
54.65 

1   17.47 
1     1.23 
0  45.30 

0.682 
0.670 
0.657 

1   14  40.07 
1  18  36.62 
1  22  33.18 

SUN. 

Mon. 

Tues. 

13 
14 
15 

1  26  59.43 
1  30  40.72 
1  34  22.37 

9.313 
9.238 
9.243 

9    7  55.8 
9  29  34.0 
9  5J     2.9 

+54.28 
53.90 
53.51 

0  29  JO 
0  14.44 

0.643 
0.628 
0.613 

1  26  29.73 
1  30  26.28 
1  34  22.83 

6    6.4^ 

Wed. 
Thur. 
Frid. 

16 
17 
18 

1  38    4.39 
J  41  46.78 
1  45  29.57 

9.269 
9.275 
9.292 

10  12  22.2 
10  33  31.5 
10  54  30.4 

+«).10 
52.67 
52.23 

0  15.00 
0  29.16 
0  42.93 

0.507 
0.581 
0.564 

1  38  19.39 
1  42  15.94 
1  46  12.50 

Sat. 

SUN. 

Mon. 

19 
20 
21 

1  49  12.77 
1  52  56.38 
1  56  40,41 

9.309 
9.326 
9.344 

11   15  18.6 
11  35  55.8 
11  56  21.5 

+61.78 
51.31 
50.83 

0  56.29 

1  9.23 
1  21.75 

0.547 
0.530 
0.512 

1  50    9.05 
1  54     5.61 
1  58    2.16 

Tues. 
Wed. 
Thur. 

22 
23 

24 

» 

2    0  24.87 
2    4    9.78 
2    7  55.14 

9.362 
9.381 
9.400 

12  16  35.4 
12  36  37.2 
12  56  26.5 

+50.:)3 
49.82 
49.29 

1  33.84 
1  45.49 
1  56.69 

0.494 
0.475 
0.456 

2     1  58.72 
2    5  55.27 
2    9  51.83 

Prid. 

Sat 
SUN. 

25 
26 
27 

2  11  40.95 
2  15  27.24 
2  19  14.01 

9.419 
9.4.^ 
9.460 

13  16    3.0 
13  35  26.3 
13  54  36.1 

+48.75 
48.19 
47.62 

2    7.43 
2  17.69 
2  27.47 

0.437 
0.417 
0.397 

2  13  48.38 
2  17  44.93 
2  21  41.48 

Mon. 

Tuen, 

Wed. 

28 
29 
30 

2  23     1.27 
2  26  49.02 
2  30  37.28 

9.479 
9.600 
9.521 

14  13  32.1 
14  32  14.0 
14  50  41.5 

+47.04 
46.45 
45.84 

2  36.77 
2  45.57 
2  53.87 

0.377 
0.356 
0.335 

2  25  38.04 
2  29  34.59 
2  33  31.15 

Thur. 

31 

2  34  26.06 

9.543 

N.  15    8  54.2 

+45.21 

3     1.65 

0.313 

2  37  27.70 

Koo.- 

-Thai 
Thei 

ieaidlMn«ter  for  me 
lign  -H  preflz«d  to  tl 
iowring. 

•nnoonii 
16  hoorly  < 

i»y  bo  owamed  Iho  aano  m  thi 
Bhoiige  of  deolinoUoB  indlcatoo 

It  for  eppoKODt  II 
tb*t  north  deoli 

koon. 
nntSone 

Diif.  for  1  honr, 
-f.9*.8565. 
(Table  m.) 
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AT  GREENWICH  MEAN  NOON. 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


i 


9 

5 


THE  SUN'S 


TBUB  LONGITUDB. 


91 1  11  43  22.6 

92  12  42  28.7 

93  13  41  32.6 

94  14  40  34.4 

95  15  39  34.1 

96  16  38  31.8 

97  17  37  27.6 

98  18  36  21.5 

99  19  35  13.6 

100  20  34     4.0 

101  21  32  52.6 

102  22  31  39.5 

103  23  30  24.7 

104  24  29    8.2 

105  25  27  49.9 

106  26  26  29.9 

107  27  25    8.1 

108  28  23  44.6 

109  29  22  19.2 

110  30  20  51.9 

111  31  19  22.6 

112  32  17  51.4 

113  33  16  18.1 

114  34  14  42.7 

115  35  13     5.3 

116  36  11  25.7 

117  37     9  44.0 

118  38    8     0.3 

119  39     6  14.6 

120  40    4  26.8 

121  41     2  37.1 


A' 


« 


43  27.9 
42  33.9 
41  37.7 

40  39.4 
39  39.0 
38  36.6 

37  32.3 
36  26.1 
35  18.1 

34    8.3 

32  56.8 
31  43.6 

30  28.7  I 
29  12.1  i 
27  53.7  i 


8 
6 
4 


2.6 
16.7 

28.8 


2  39.0 


Diff.  for 
1  Hoar. 


26  33.6 

25  11.7 

23  48.1 

22  22.6 

20  55.1 

19  25.7 

17  54.4  I 
16  21.0  ' 
14  45.5 

13     7.9 

U  28.2 

9  46.4 


47.80 
47.71 
47.62 

47.53 
47.44 
47.36 

47.28 
47.21 
47.13 

47.06 
46.99 
46.92 

46.85 
46.77 
46.70 

46.63 
46.56 
46.48 

46.40 
46.32 
46.24 

46.15 
46.07 
45.98 

45.90 
45.81 
45.73 

45.64 
45.56 
45.47 


145.39 


LATITUDE, 


II 


+  0.73 
0.78 
0.80 

+  0.78 
0.74 
0.67 

+  0.57 
0.46 
0.33 

+  0.19 
+  0.06 

-  0.06 

-  0.17 
0.26 
0.33 

-  0.37 
0.37 
0.35 

-  0.30 
0.22 

-  0.12 

0.00 

+  0.13 

0.27 

+  0.40 
0.52 
0.62 

+  0.70 
0.75 
0.77 

+  0.76 


Logarithm 

of  the 

Badlna  Yeotor 

of  tiie 

Burtb. 


9.9999626 
0.0000862 
0.0002102 

0.0003347 
0.0004596 
0.0005849 

0.0007106 
0.0008365 
0.0009625 

0.0010885 
0.0012143 
0.0013397 

0.0014646 
0.0015889 
0.0017124 

0.0018350 
0.0019565 
0.0020768 

0.0021958 
0.0023135 
0.0024299 

0.0025449 
0.0026586 
0.00277 1 1 

0.0028824 
0.0029926 
0.0031018 

0.0032101 
0.0033176 
0.0034244 

0.0035306 


DUE  for 
1  Hour. 


+51.4 
51.6 
51.8 

+52.0 
52.2 
52.3 

+52.4 
52.5 
52.5 

+52.4 
52.2 
52.1 

+51.9 
51.6 
51.3 

+50.9 
50.4 
49.9 

+49.4 
48.8 
48.3 

+47.7 
47.2 
46.6 

+46.1 
45.7 
45.3 

+45.0 
44.7 
44.4 

+44.1 


Mean  Time 

of 

Sidereal  Kooo. 


23  16  59.42 
23  13  3.51 
23  9  7.60 

23  5  11.69 
23  1  15.79 
22  57  19.88 

22  53  23.97 
22  49  28.06 
22  45  32.16 

22  41  36.25 
22  37  40.34 
22  33  44.43 

22  29  48.53 
22  25  52.62 
22  21  56.71 

22  18  0.80 
22  14  4.90 
22  10  8.99 

22  6  13.08 
22  2  17.18 
21  58  21.27 

21  54  25.36 
21  50  29.45 
21  46  33.54 

21  42  37.63 
21  38  41.72 
21  34  45.81 

21  30  49.90 
21  26  54.00 
21  22  58.09 

21  19  2.18 


KonL— The  nnmbera  In  coltuim  A  oonespood  to  the  true  eqniaoz  of  the  datei  la  oolmnn  X',  to 
the  mean  equinox  of  January  (H.O. 


DUr.  for  1  Hour, 
—  9*.8296. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

« 

4 

mm 

THK 

M00N*8 

1 
1 

1 

8BMIDIAMXXXIL 

HOBIZONTAL 

PABALLA^ 

L 

UPPSR  TRAKSIT. 

AOB. 

Ifooii. 

MldBight. 

AOOII« 

DUr.  for 
IHonr. 

ICidnlght. 

BUtfbr 
1  Honr. 

ICflridlmaof 
GiMDwiob. 

Diff.  for 
IHoar. 

Noon. 

1 

14  56!5 

14  59!8 

54'  4d!4 

Wm 

54'  65'!5 

/r 

41.07 

h      m 

9  39.4 

m 
1.89 

d 
11.6 

2 

15    3.5 

15    7.5 

55    9.1 

1.18 

55  23.9 

1.98 

10  24.2 

1.85 

12.6 

3 

15  11.8 

15  16.3 

55  39.7 

1.36 

55  56.2 

1.39 

11    8.4 

1.84 

13.6 

4 

15  20.9 

15  25.5 

56  13.1 

+  I.4I 

56  30.1 

4-1.42 

11  52.8 

1.87 

14.6 

5 

15  30.2 

15  34.7 

56  47.1 

1.40 

57    3.7 

1.36 

12  38.1 

1.93 

15.6 

6 

15  39.0 

15  43.2 

57  19.7 

1.31 

57  35.0 

1.94 

13  25.5 

9.03 

16.6 

7 

15  47.2 

15  50.8 

57  49.5 

+1.16 

58    3.0 

41.08 

14  15.4 

9.15 

17.6 

8 

15  54.2 

15  57.3 

58  15.4 

0.99 

58  26.7 

0.90 

15    8.6 

9.99 

18.6 

9 

16    0.1 

16     2.5 

58  36.9 

0.80 

58  46.0 

0.71 

16    5.2 

9.41 

19.6 

10 

16    4.7 

16    6.6 

58  54.0 

40.69 

59    0.9 

40.63 

17    4.4 

9.49 

20.6 

11 

16    8.2 

16     9.5 

59    6.8 

0.44 

59  11.6 

0.36 

18    4.8 

9.50 

21.6 

12 

16  10.5 

16  11.2 

59  15.2 

OM 

59  17.7 

40.16 

19    4.5 

9.44 

22.6 

13 

16  11.5 

16  11.5 

59  19.0 

40.06 

59  18.9 

-0.07 

20     1.9 

9.33 

23.6 

14 

16  11.1 

16  10.3 

59  17.4 

-0.19 

59  14.4 

0.39 

20  56.4 

9.91 

24.6 

15 

16    9.0 

16    7.3 

59    9.8 

0.46 

59    3.4 

0.6! 

21  48.0 

9.11 

25.6 

16 

16    5.0 

16    2.3 

58  55.2 

-0.76 

58  45.3 

-0.90 

22  37.5 

9.03 

26.6 

17 

15  59.2 

15  55.5 

58  33.6 

1.05 

58  20.1 

1.19 

23  25.5 

1.98 

27.6 

18 

15  51.4 

15  46.9 

58    5.1 

1.31 

57  48.7 

1.49 

6 

28.6 

19 

15  42.1 

15  37.1 

57  31.1 

-1.61 

57  12.6 

-1.67 

0  13.0 

1.98 

0.2 

20 

15  31.9 

15  26.7 

56  53.5 

1.60 

56  34.2 

1.61 

1    0.8 

9.09 

1.2 

21 

15  21.4 

15  16.3 

56  14.9 

1.60 

55  56.1 

1.64 

1  49.4 

9.04 

2.2 

22* 

15  11.4 

15    6.8 

55  38.1 

-1.46 

55  21.2 

-1.36 

2  39.0 

9.08 

3.2 

23 

15    2.6 

14  58.8 

'  55    5.7 

1.S2 

54  51.9 

1.08 

3  29.3 

9.10 

4.2 

24 

14  55.5 

14  52.9 

54  39.9 

0.91 

54  30.1 

0.79 

4  19.9 

9.10 

5.2 

25 

14  50.8 

14  49.4 

54  22.6 

-0.53 

54  17.5 

-0.39 

5  10.1 

9.07 

6.2 

,  26 

14  48.8 

14  48.8 

54  15.0 

-0.10 

54  15.0 

40.11 

5  59.2 

9.01 

7.2 

27 

14  49.5 

14  50.9 

54  17.7 

40.33 

54  22.9 

0.64 

6  46.8 

1.96 

8.2 

28 

14  53.0 

14  55.8 

54  30.7 

40.76 

54  40.9 

40.95 

7  32.9 

1.89 

9.2 

1  29 

14  59.2 

15    3.2 

54  53.4 

1.13 

55    8.1 

1.30 

8  17.6 

1.86 

10.2 

30 

15    7.7 

15  12.7 

55  24.7 

1.46 

55  42.8 

1.67 

9     1.6 

1.83 

11J2 

31 

15  18.0 

15  23.6 

56    2.4 

41.68 

66  28.1 

4-1.75 

9  45.6 

1.85 

12.2 
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• 

GEEENWIOH  MEAliT  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAnceusion. 

Diiffor 
1  Minute. 

Deoliiuttlon. 

Biff,  for 
IMinato. 

Hour. 

Biji^ht  A  toenBion. 

Biff  for 
1  Minute. 

BeoUnAtion. 

Biff  for 
1  Minute. 

TC 

FBSDA 

Y   I. 

• 

THURSDAY  8. 

h     m     B 

B 

O        1        It 

// 

h    m     • 

B 

0      /      // 

$1 

0 

10    0  51.57 

9.0087 

N.16  46  22.6 

9.903 

0 

11  35  a3.86 

1.9503 

N.  8    5  16.0 

19.940 

1 

10    2  52.04 

3.0067 

16  37    8.0 

9.369 

1 

1 1  37  30.87 

1.9501 

7  53    0.2 

19.986 

2 

10    4  52.39 

3.0049 

16  27  48.;: 

9.361 

2 

1 1  39  27.87 

1.9499 

7  40  41.7 

19..')30 

3 

10    6  52.&3 

3.0031 

16  18  24.7 

9.439 

3 

11  41  24.86 

1.9497 

7  28  20.6 

19.373 

4 

10    8  52  J6 

3.0013 

16    8  56.0 

9.516 

4 

11  43  21.84 

1.9496 

7  15  56.9 

13.416 

5 

10  10  52.78 

1.0994 

15  59  22.8 

9JS99 

5 

11  45  18.81 

1.9495 

7    3  30.7 

19.458 

6 

10  12  52.69 

1.9976 

15  49  45.0 

9.668 

6 

11  47  15.78 

1.9495 

6  51     2.0 

19.499 

7 

10  14  52.49 

1.9958 

15  40    2.6 

9.744 

7 

11  49  12.75 

1.9495 

6  38  30.8 

19.540 

8 

10  16  52.19 

1.9941 

15  30  15.7 

9.818 

8 

n  51    9.72 

1.9495 

6  25  57.2 

19.579 

9 

10  18  51.78 

1.9933 

15  20  24.4 

9.893 

9 

11  53    6.69 

1.9496 

6  13  21.3 

19.617 

10 

10  20  51.27 

1.9906 

15  10  28.7 

9.965 

10 

11  55    3.67 

1.9498 

6    0  43.1 

13.655 

11 

10  22  50.66 

1.9889 

15    0  28.6 

10.038 

11 

11  57    0.66 

1.9500 

5  48    2.7 

19.699 

12 

10  24  49.94 

1.9873 

14  .50  24.1 

10.111 

12 

11  58  57.67 

1.9509 

5  35  20.1 

19.798 

13 

10  26  49.12 

1.9856 

14  40  15.3 

10.183 

13 

12    0  54.69 

1.9505 

5  22  35.3 

19.764 

14 

10  28  48.21 

1.9841 

14  30    2.2 

10.953 

14 

12    2  51.73 

1.9509 

5    9  48.4 

19.798 

15 

10  30  47.21 

1.9»36 

14  19  44.9 

10.333 

15 

12    4  48.80 

1.9514 

4  56  59.5 

19.839 

16 

10  32  46.12 

1.9810 

14    9  2:^4 

10.393 

16 

12    6  45.90 

1.9519 

4  44    8.6 

13.864 

17 

10  34  44.93 

1.9794 

13  .58  57.8 

10.461 

17 

12    8  43.a3 

1.9594 

4  31  1.5.8 

13.896 

18 

10  36  43.65 

1.9779 

13  48  28.1 

10.599 

18 

12  10  40.19 

1.9530 

4  18  21.1 

19.997 

19 

10  38  42.28 

1.9765 

13  37  54.3 

10.597 

19 

12  12  37.39 

1.9536 

4    5  24.6 

13.957 

20 

10  40  40.83 

1.9751 

13  27  16.5 

10.664 

20 

12  14  34.62 

1.9549 

3  52  26.3 

13.986 

21 

10  42  39.29 

1.9737 

13  16  34.7 

10.730 

21 

12  16  31.89 

1.9549 

3  39  26.3 

13.014 

22 

10  44  37.67 

I.97S3 

13    5  48.9 

10.795 

22 

12  18  29.21 

1.9557 

3  26  24.6 

13.049 

23 

10  46  35.97 
WEI 

1.9710 

3NESI: 

N.12  54  59.3 
)AY  2. 

10.859 

23 

12  20  26.58 
F 

1.9665 

RIDA^ 

N.  3  13  21.3 
Z  4. 

13.068 

0 

10  48  34.19 

1.9697 

N.I2  44    5.8 

10.933 

0 

12  22  23.99 

1.9573 

N.  3    0  16.5 

13.093 

1 

10  50  32.a3 

1.9681 

12  3:j    8.5 

10.987 

1 

12  24  21.46 

1.9583 

2  47  10.2 

13.118 

2 

10  52  30.40 

1.9673 

12  22    7.4 

11.049 

2 

12  26  18.99 

1.9501 

2  34    2.4 

13.149 

3 

10  54  28.40 

1.9661 

12  11     2.6 

11.111 

3 

12  28  16.58 

1.9604 

2  20  53.2 

13.164 

4 

10  56  26.33 

1.9649 

11  59  54.1 

11.173 

4 

12  30  14.24 

1.9616 

2    7  42.7 

1.1.185 

5 

10  58  24.19 

1.9638 

11  48  41.9 

11.333 

5 

12  32  11.97 

1.9697 

1  54  31.0 

13.905 

6 

11    0  21.99 

1.9637 

11  37  26.1 

11.393 

6 

12  34    9.76 

'    1.9639 

I  41  18.1 

13.995 

7 

11     2  19.72 

1.9617 

11  26    6.7 

11.353 

7 

12  36    7.63 

1.9651 

1  28    4.0 

13.944 

8 

11     4  17.39 

1.9607 

11   14  43.8 

11.410 

8 

12  38    5.58 

1.9664 

1  14  48.8 

13.909 

9 

11     6  15.01 

1.9598 

11     3  17.5 

11.467 

9 

12  40    3.60 

1.9677 

1     1  32.5 

13.979 

10 

11    8  12.57 

1.958fl 

10  51  47.7 

11.531 

10 

12  42    1.71 

1.9699 

0  48  15.3 

13.395 

11 

11  10  10.07 

1.9579 

10  40  14.6 

11.580 

11 

12  43  59.91 

1.9707 

0  34  57.1 

13.310 

12 

11  12    7.52 

1.9571 

10  28  38.1 

11.6J6 

12 

12  45  58.20 

1.9793 

0  21  38.1 

13.394 

13 

11  14    4.93 

1.9564 

10  16  58.3 

11.691 

13 

12  47  .56..59 

1.9739   1 

N.  0    8  18.3 

13.337 

14 

11  16    2.29 

1.9556 

10    5  1.5.2 

11.745 

14 

12  49  55.07 

1.9755 

S,  0    5    2.3 

]3.:)48 

15 

11   17  59.60 

1.9548 

9  5.3  28.9 

11.797 

15 

12  51  53.65 

1.9779 

0  18  23.5 

13.358 

16 

11   19  56,87 

1.9543 

9  41  39.5 

11.849 

16 

12  53  52.34 

1.9790 

0  31  45.3 

13.366 

17 

11  21  54.10 

1.9536 

9  29  47.0 

11.901 

17 

12  55  51.13 

1.9808 

0  45    7.7 

13.377 

18 

11  23  51.30 

1.9530 

9  17  51.4 

11.9.V3 

18 

12  57  50.03 

1.9897 

0  58  30.6 

13.185 

19 

11  25  4^.46 

1.9534 

9    5  .52.8 

13.003 

1!) 

12  59  49.05 

1.9847 

1   11  53.9 

13.399 

20 

11  27  45.59 

1.9590 

8  53  51.2 

13.053 

20 

13     1  48.19 

.9866 

1  25  17.6 

13J97 

21 

11  29  42.70 

1.9516 

8  41  46.6 

13.100 

21 

13    3  47.44 

1.9886 

1  38  41.6 

13.409 

22 

11  31  39.78 

1.9511 

8  29  39.2 

13.147 

22 

13    5  46.82 

1.9908 

1  52    5.8 

13.405 

23 

11  33  36.83 

1.9S07 

8  17  29.0 

13.193 

2:1 

13    7  46.:« 

1.9930 

2    5  30.2 

13.408 

24 

11  35  *33.86 

1.9503 

N.  8    5  16.0 

13.340 

24 

13    9  45.98 

1.9959 

S.  2  18  54.8 

13.410 

VI. 


APRIL,   1890. 


61 


OBEENWIOH  MEAJNT  TIMB 

» 

• 

THE  MOON'S  RIGHT  ASOENSIOS^  AND  D£OLINATIOK. 

Hour. 

• 

RlgbtAasMidoo. 

Difllfor 
1  Minute. 

DeoUsAtloii. 

Diff.  for 
IMinote. 

Hour. 

Bight  Aaoenaioii. 

DULtK 
1  Minute. 

Diff.  for 
IMlnate. 

Ai^  ^^%MAAflBi^^W^M>  • 

SA^ 

rUEDi 

• 

MONDAY  7. 

h    n      • 

II 

0         t        ti 

tt 

h     ID        s 

■ 

0           f          M 

H 

0 

13    9  45^ 

1.9069 

S.  2  18  54.8 

13.410 

0 

14  49    9.47 

9.1664 

8. 12  42  15.5 

19UWQ 

1 

13  11  45.76 

1.9975 

2  32  19.4 

13.410 

1 

14  51  19.60 

9.1719 

12  54  19.1 

19.031 

2 

13  13  45.68 

1.9996 

2  45  44.0 

13.409 

2 

14  53  30.02 

9.1760 

13    6  19.2 

11.979 

3 

13  15  45.73 

9.0031 

2  5J)    8.5 

13.407 

3 

14  55  40.72 

9.1808 

13  18  15.7 

11.910 

4 

13  17  45.93 

9.0046 

3  12  32.8 

13.404 

4 

14  57  51.**-? 

9.1857 

13  30    8.4 

11.847 

5 

13  19  46.28 

9.0079 

3  25  56.9 

13.400 

5 

15    0    3.01 

9.1907 

13  41  57.3 

11.783 

6 

13  21  46.79 

9.0097 

3  39  80.8 

13.395 

6 

15    2  14.(i0 

9.1957 

13  53  42.:^ 

11.717 

7 

13  23  47.45 

9.0133 

3  52  44.3 

13.388 

7 

15    4  26.49 

9.9007 

14    5  28.3 

11.649 

8 

13  25  48.27 

9.0150 

4    6    7.4 

13.381 

8 

15    6  38.(>8 

9.9057 

14  17    0.2 

11.581    1 

9 

13  27  49.25 

9.0177 

4  19  30.0 

13.:)79 

9 

15    8  51.17 

9.9107 

14  28  33.0 

11.519 

10 

13  29  50.39 

9.0905 

4  32  52.1 

13..163 

10 

15  11     3.9(i 

9.9157 

14  40    1.6 

11.440 

11 

13  31  51.71 

9.0934 

4  46  ]3.6 

I3.3.'«9 

11 

15  13  17.05 

9.9908 

14  51  25.8 

11.367 

13 

13  33  53.20 

9.0063 

4  59  34.4 

13.341 

12 

15  15  30.45 

9.9959 

15    2  45.6 

11.993 

13 

13  35  54.86 

9.0993 

5  12  54.5 

ISm^^H 

13 

15  17  44.16 

9.9311 

15  14    0.9 

11.918 

14 

13  37  56.71 

9.0393 

5  26  13.7 

13JI3 

14 

15  19  58.18 

9.9363 

15  25  11.7 

11.141 

15 

13  3S>  58.74 

9.0:153 

5  39  32.0 

13.998 

15 

15  22  12.52 

9.9416 

15  36  17.8 

11.069 

16 

13  42    0.95 

9.0384 

5  52  49.4 

13.981 

16 

15  24  27.17 

9.9468 

15  47  19J2 

10.983 

17 

13  44    3.35 

9.0416 

6    6    5.7 

13.969 

17 

15  26  42.13 

9.9590 

15  58  15.8 

10.909 

18 

13  46    5.95 

9.0449 

6  19  20.9 

13.943 

18 

15  28  57.41 

9.9573 

16    9    7.4 

10.819 

19 

13  48    8.74 

9.0463 

6  32  34.9 

13.993 

19 

15  31   13.01 

9.9696 

16  19  54.0 

10.735 

ao 

13  50  11.74 

9.0517 

6  45  47.7 

13.909 

20 

15  a3  28.93 

9.9679 

16  30  35.6 

10.651 

21 

13  52  14.94 

9.0650 

6  58  59.2 

13.180 

21 

15  :)5  45.16 

9.9739 

16  41  12.1 

10.564 

22 

13  54  18.34 

9.0564 

7  12    9.3 

13.156 

22 

15  38     1.71 

9.9785 

16  51  43.3 

10.476 

23 

13  56  21J)5 

9MM 

8.  7  25  174^ 

13.131 

23 

15  40  18.58 

8.9839 

8.17    2    9.2 

10.386 

81 

[JNDA 

Y  6. 

TC 

FBSDAY  8. 

0 

13  58  25.78 

9.0656 

S.  7  38  25.0 

13.104 

0 

15  42  a5.78 

9.9893 

18. 17  12  29.6 

10.994 

1 

14    0  29.82 

9.0609 

7  51  30.4 

13.076 

1 

15  44  53.30 

9.9947 

17  22  44.5 

10J909 

2 

14    2  34.08 

9.0799 

8    4  34.1 

13.047 

2 

15  47  11.14 

9.3000 

17  32  53.9 

10.110 

3 

14    4  38.57 

9.0767 

8  17  36.1 

13.018 

3 

15  49  29.30 

9J054 

17  42  57.7 

10.015 

4 

14    6  43.28 

9.0804 

8  30  36.3 

19.987 

4 

15  51  47.79 

9.3108 

17  52  55.7 

9.918 

5 

14    8  48.22 

9.0849 

8  43  34.6 

19.955 

5 

15  54     6.60 

9J169 

18    2  47.9 

9.891   1 

6 

14  10  53.38 

9.0880 

8  56  30.9 

19Jh» 

6 

15  56  25.73 

9.3915 

18  12  34.2 

9.799   ^ 

7 

14  12  58.78 

9.0M0 

9    9  25.1 

19.885 

7 

15  58  45.18 

9.3969 

18  22  14.5 

9j09I 

8 

14  15    4.42 

9.0961 

9  22  17.1 

13.849 

3 

16     1     4.9(> 

9.3393 

18  31  48.7 

9.518 

9 

14  17  10.31 

9.1009 

9  35    7.0 

19.819 

9 

16    3  25.06 

9.3377 

18  41  16.7 

9.415 

10 

14  19  16.44 

-9.1049 

9  47  54.6 

19.773 

10 

16    5  45.48 

9.3431 

18  50  38.5 

9J11 

11 

14  21  22.82 

9.1083 

10    0  39.8 

19.739 

11 

16    8    6.23 

9.3486 

18  59  .54.0 

9.904   1 

12 

14  23  21.44 

9.1195 

10  1:)  22.5 

19.691 

12 

16  10  27.30 

9J1538 

19    9    3.0 

9.096  ; 

13 

14  25  36.32 

9.1167 

10  26    2.7 

19.649 

13 

16  12  48.69 

9.3599 

19  18    5.5 

8.987  \ 

14 

14  27  43.45 

9.1910 

10  :)8  40.4 

19.605 

14 

16  15  10.40 

9.3645 

19  27     1.5 

8.878 

15 

14  29  50.84 

9.1953 

!     10  51  15.3 

19.559 

15 

16  17  :{2.43 

9.3697 

19  35  .50.9 

6.767 

16 

14  31  58.49 

9.1997 

n     3  47.4 

I9.'>19 

16 

16  19  54.77 

9.3750 

19  44  33.5 

8.654   > 

17 

14  34    6.41 

9.1349 

11   16  16.7 

U.404 

17 

19  22  17.43 

9.3803 

19  5:1    9.3 

8.M0 

18 

14  36  14.60 

9.1387 

.     11  28  43.1 

19.415 

18 

16  24  40.41 

9.3856 

20     1  38.:) 

8.495 

19 

14  38  23.06 

9.1439 

11  41     6.5 

19.364 

19 

16  27    3.70 

9.3908 

20  10    0.3 

83M ; 

20 

14  40  31.79 

9.1477 

1 1  53  2().8 

19  J 19 

20 

16  29  27.31 

9.3961 

20  18  15.2 

6.189 

21 

14  42  40.79 

9.1393 

12    5  43.9 

19.95b 

21 

16  31  51.2:) 

9.4019 

20  26  23.0 

6.070  ' 

^ 

14  44  50.07 

9.1570 

12  17  57.8 

]9.«)4 

2-2 

16  34   15.4<> 

9.4063 

20  34  2:1.6 

7.949  ' 

23 

14  46  59.63 

9.1617 

12  30    8.4 

19.147 

2:j 

16  3t>  .m9i> 

9.4114 

20  42  16.9  . 

74«7 

24 

14  49    9.47 

9.1664 

H.  12  42  15.5 

I9.0H9 

2i 

16  :J9    4.8.3 

9.4165 

i:4.20  50    2.8  > 

7.7tn 
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VII. 


GBEBNWIOH  MBAX  TIME. 


THE  MOON'S  BIOHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  A  ■oanBiim. 


DifE:for 
IHinate. 


Declination. 


Difffor 
IMinateJ 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22^ 
23 
24 


WEDNESDAY  9. 


h  m 

16  39 
16  41 
16  43 
16  46 
16  48 
16  51 
16  53 
16  56 
16  58 


17 
17 
17 
17 


1 
3 
5 

8 


17  10 
17  13 


17 
17 


15 

18 


17  20 

17  2:} 

17  25 
17  28 
17  30 
17  33 
17  35 


• 

s         1 

4.83 

9.4I6S 

20.98 

9.4216 

55.42 

S.4J65 

21.16 

S.4314 

47.19 

9.4363 

13.52 

9.4413 

40.14 

9.4460 

7.04 

9.4508 

34.2:^ 

9.4555 

1.70 

9.4601 

29.44 

9.4647 

57.46 

9.4683 

25.75 

9.4738 

54.31 

9.4789 

23.13 

9.4894 

52.20 

9.4867 

21.53 

9.4909 

51.11 

9.4950 

20.93 

9.4990 

50.99 

9.5030 

21.29 

9.5070 

5I.&3 

9.5108 

22.59 

9.5145 

53.57 

9.5181 

S.20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
23 
23 

3.23 


50 
57 
5 
12 
19 
26 
33 

J? 

54 

0 

7 

13 

19 

25 

31 

36 

42 

47 

52 

57 

2 

7 

12 


2.8 
41.3 
12.3 
35.8 
51.6 
59.7 
59.9 
52.3 
36.8 
13.3 
41.7 

1.9 
13.9 
17.7 
13.1 

0.1 
38.7 

8.7 
30.1 
42.9 
47.0 
42.3 
28.8 

6.5 


THUESDAY  10. 


17  38 
17  40 
17  43 
17  45 
17  48 
17  51 
17  5:} 
17  5() 
17  58 


18 
18 
18 
18 

18 


I 

3 

6 

8 

II 


18  14 
18  16 
18  19 
18  21 
18  24 
18  26 
18  29 
18  31 
18  34 
18  37 
18  39 


24.76 

9.5916 

56.16 

9.5951 

27.77 

9.5986 

59.59 

9.5:{I0 

31.60 

9.5351 

3.80 

9.5389 

36.18 

9.5411 

8.73 

9.5440 

41.46 

9.5460 

14.36 

9.5497 

47.42 

9.5593 

20.6:i 

9.5547 

53.98 

9.5570 

27.47 

9.5593 

1.10 

9.5616 

34.86 

9.5637 

8,74 

9.5656 

42,73 

9J5e74 

16.83 

9.5699 

51.03 

9.5706 

25;32 

9.5793 

.59.70 

9.5737 

34.16 

9.5749 

8.6^ 

9.5761 

43.29 

9.5779 

S.23 
2:^ 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

S.24 


16 

20 

25 

29 

32 

36 

40 

43 

46 

50 

53 

55 

58 

0 

3 

5 

7 


a5.2 
54.9 
5.6 
7.2 
59.7 
43.0 
17.2 
42.1 
57.7 

a9 

0.8 
48.2 
26.2 
54.7 
13.7 
23.2 
23.1 


9  13.3 
10  53.9 

12  24.8 

13  46.1 

14  57.7 

15  59.6 

16  51.7 

17  34.1 


7.703 
7.579 
7.454 
7.397 
7.199 
7.069 
6.938 
6.807 
6.075 
6.541 
6.405 
6.909 
6.139 
5.993 
5.853 
5.713 
5.579 
5.499 
5.985 
5.141 
4.995 
4.848 
4.701 
4.553 


4.403 
4.953 
4.109 
3.951 
3.799 
3.646 
3.499 
3.337 
3.189 
3.096 
9.e69 
9.719 
9.554 
9.396 
9.937 
9.078 
1.918 
1.757 
1.596 
1.435 
1.974 
1.119 
0.960 
0.787 
0.085 


Sonr. 


Bight  Aaoeiuion. 


Dlftfor 
1  Minute. 


Declination. 


Dim  for 
iMinnto. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


FRIDAY  11. 


h  m 
18  39 
18  42 
18  44 
18  47 
18  50 
18  52 
18  55 

18  57 

19  0 


19 
19 
19 
19 


2 
5 

8 
10 


19  13 
19  15 
19  18 
19  21 
19  23 
19  26 
19  28 
19  31 
19  33 
19  36 
19  39 


• 

8 

43.29 

9.5779 

17.95 

9.5781 

52.66 

9.5788 

27.41 

9.5795 

2.20 

9.5801 

37.02 

9.5806 

11.87 

9.5810 

46.74 

9.5819 

21.62 

9.5813 

56.50 

9.5619 

31.37 

9.5811 

6.23 

9.5808 

41.07 

9.5805 

15.89 

9.5600 

.50.67 

9.5793 

25.41 

9.5786 

0.11 

9.5778 

34.75 

9.5768 

9.33 

9.5757 

43.84 

9.5746 

18.28 

9.5733 

52.64 

9Ji719 

26.91 

9.5704 

1.09 

9.5688 

S.24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 
23 

S.23 


o 


18 
18 
18 
18 


17  34.1 

18  6.7 
29.5 
42.5 
45.7 
39.1 

18  22.8 

17  56.6 

17  20.6 

16  34.8 

15  39.1 

3J3.7 

18.5 
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14071 

31.48 

1.9370 

27.70 

1.9371 

23i« 

1.9379 

20.16 

1.9373 

16.10 

1.9374 

12.65 

1.9370 

8.91 

1.9378 

5.19 

ia»389 

1.50 

1.9387 

57.8:} 

1.9391 

54.19 

1.93M 

50..58 

1.9401 

47.00 

l.»407 

43.46 

1.9414 

»>il7 

1.9499 

36.52 

1.0499 

N.  9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 

N.  i 


«)  :«).5 

44  48.4 
32  54.2 
20  56.8 

8  56.3 
56  52.8 
44  46.3 
32  36.8 
20  24.4 

8  9.2 
55  51.2 
43  30.4 
31  6.9 
18  40.7 

6  11.8 
.5.3  40;^ 
4 1  6.3 
28  29.8 
15  50.8 

3  9.4 
.50  25.6 
37  :ft).5 
24  51.1 
12  0.5 
59  7.7 


Diff  for 
1  Minute 


10.X0 
10.494 
10.499 
10.560 
10.697 
10.699 
10.757 
10.899 
10.887 
10.950 
114)13 
114)75 
11.137 
11.198 
11.958 
11.317 
11J77 
11.436 
11.493 
11.5r^ 
11.607 
liUM» 
11.717 
11.771 


11.825 
11.878 
11.930 
11.969 
19.033 
13.083 
13.133 
19.189 
19.930 
19.977 
19.393 
19.369 
19.414 
19.459 
19.503 
19.546 
19.588 
19.699 
19.670 
19.710 
13.749 
19.787 
13J>95 
19.863 
13.808 


I 


Hour. 


Right  AAceusion. 


DiCfor 
1  Minute. 


Doclination. 


DiiClor 
IMinoto. 


THURSDAY,  MAY  1. 


h     m      8      I      •         I         o      * 

12    5  36.52      1.9429  N.  4  59 


7.7 


19.898 


PHASES  OF  THE  MOON. 


O  Full  Moon 
<C    I«Mt  Quarter . 
#  New  Moon 
J>  Fintt  Quarter 


d  h  m 

April      4  21  24.5 

.    .    .    11  22  53.2 

.    .    .     18  20  5.6 

.    .    .    26  16  51.5 


C   Perigee . 
<C    Ai>og€e . 


d       h 
April    13      5J2 

.    .    26      6.0 
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XIII. 


GEEENWIOH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

Name  and  Direotioii 

Noon. 

P.L. 

of 

1IF». 

P.L. 
of 

Vlh. 

P.  L. 
of 

IX>' 

P.L. 
of 

of  Object. 

Diflf. 

Dllf. 

Diff. 
9957 

Diff. 

Aldebaran 

W. 

O           /         ft 

78  42  22 

9975 

O        1       // 

80  13    6 

9966 

o       /      /» 

81  44     1 

O           1        It 

83  15    8 

9948 

Pollux 

W. 

34  39  32 

3007 

36    9  36 

9994 

37  39  56 

9984 

39  10  29 

9979 

Spica 

E. 

56  1 1  17 

3008 

54  41  14 

3000 

53  11     2 

9994 

51  40  42 

9966 

An  tares 

E. 

102    3  49 

9991 

100  .33  25 

9989 

99    2  51 

9973 

97  32    5 

9964 

Mars 

E. 

104    0  23 

3050 

102  31  12 

3040 

101     I  48 

3030 

99  32  13 

3090 

2 

Aldebaran 

W. 

90  53  43 

9898 

92  26    5 

9687 

93  58  40 

9878 

95  31  29 

9867 

Pollux 

W. 

46  46  57 

9914 

48  18  58 

9901 

49  51  15 

9800 

51  23  47 

9878 

Spica 

E. 

44    6  38 

9949 

42  35  22 

9943 

41     3  58 

9936 

39  32  25 

9930 

An  tares 

E. 

89  55    8 

9919 

88  23    5 

9903 

86  50  50 

9893 

85  18  21 

9889 

Mars 

E. 

92    1     5 

9967 

90  30  11 

9996 

88  59    4 

9945 

87  27  42 

9934 

3 

Aldebamu 

W. 

103  19    4 

9810 

104  53  18 

9800 

106  27  46 

9788 

108    2  29 

9778 

Pollux 

W. 

59  10  15 

9819 

60  44  18 

9807 

62  18  37 

9794 

63  53  12 

9783 

1 

Regulus 

W. 

23  17  48 

9859 

24  50  54 

9845 

26  24  2.3 

9897 

27  58  15 

9811 

Spica 

E. 

31  52  59 

9911 

30  20  54 

9909 

28  48  47 

9910 

27  16  41 

9913 

An  tares 

E. 

77  32  28 

9896 

•  75  58  34 

9816 

74  24  27 

9805 

72  50    6 

9794 

1 

Mars 

E. 

79  47  13 

9875 

78  14  23 

9863 

76  41   17 

9851 

75    7  55 

S839 

4 

Pollux 

W. 

71  49  58 

9794 

73  26    6 

9719 

75    2  29 

9700 

76  39    8 

9690 

Saturn 

W. 

36  29  32 

9708 

38    6     1 

9695 

39  42  46 

9689 

41  19  47 

9670 

1 

Reirulus 

W. 

35  52  38 

9738 

37  28  27 

9794 

39    4  a3 

9711 

40  40  57 

9698 

Antares 

E. 

64  54  44 

9740 

63  18  57 

9730 

61  42  56 

9790 

60    6  42 

9710 

1 

Mars 

E. 

67  17  15 

9779 

65  42  20 

9767 

64    7  10 

9757 

62  31  44 

9745 

5 

Pollux 

W. 

84  46    5 

9634 

86  24  13 

9694 

88    2  35 

9613 

89  41   12 

9603 

1 

Saturn 

W. 

49  28  45 

9616 

51    7  18 

9605 

52  46    6 

9594 

54  25    8 

9584 

Regulus 

W. 

48  47    6 

9639 

50  25    8 

9097 

52    3  25 

9616 

53  41  57 

9605 

Antares 

E. 

52    2  15 

9669 

50  24  44 

9653 

48  47    2 

9645 

47  '9    9 

9637 

Mars 

E. 

54  30  45 

9686 

52  53  47 

9675 

51   16  36 

9664 

49  39    9 

9653 

1 

a  Aquilse 

E. 

99    9    9 

3356 

97  46    2 

3341 

96  22  37 

3395 

94  58  55 

9311 

6 

Pollux 

W. 

97  57  39 

9554 

99  37  37 

9545 

101  17  47 

9537 

102  58    9 

9597 

Saturn 

W. 

m  43  51 

9534 

64  24  16 

9595 

66    4  54 

9516 

67  45  44 

9507 

Regulus 

W. 

61  58  17 

9554 

63  38  15 

9544 

65  18  26 

9534 

66  58  50 

9595 

Antares 

E. 

38  57  15 

9606 

37  18  29 

9609 

a5  39  37 

9598 

34    0  40 

9597 

' 

Mars 

E. 

41  28  22 

9603 

39  49  31 

9593 

38  10  06 

9583 

36  31    9 

9ft74 

a  Aquilie 

E. 

87  56  49 

3960 

86  31  51 

3954 

85    6  45 

3949 

83  41  32 

3944 

1 

Jupiter 

E. 

97  35  38 

9595 

95  56  36 

9586 

94  17  22 

9575 

92  37  55 

9566 

1    7 

Saturn 

W. 

76  13     1 

9466 

77  55    2 

9458 

79  37  15 

9450 

81  19  ,38 

9449 

1 

Regulus 

W. 

75  23  58 

9483 

77    5  35 

9475 

78  47  23 

9467 

80  29  21 

9460 

Mars 

E. 

28  II  35 

9531 

26  31     5 

9sm 

24  50  23 

9515 

23    9  31 

9507 

a  Aquiln 

E. 

76  M  51 

3945 

75    9  35 

3950 

73  44  23 

3956 

72  19  20 

3964 

JUPITRR 

E. 

84  17  38 

9595 

82  37    0 

9517 

80  56  II 

9509 

79  15  11 

9503 

8 

Saturn 

W. 

89  54    6 

9409 

91  37  27 

9403 

93  20  57 

9397 

95    4  36 

9391 

Regulus 
Spica 

W. 

'89     1  48 

9496 

90  44  45 

9490 

92  27  52 

9414 

94  11     7 

9108 

\ 

W. 

35  18  59 

9499 

37    0  14 

948B 

38  41  47 

9474 

40  2.3  36 

9464 

a  Aquilie 

E. 

65  17    9 

3334 

63  5:i  37 

3356 

62  30  31 

3381 

61     7  5.3 

3411 

I 

JUPITRR 

E. 

70  47  42 

9468 

09    5  44 

9469 

67  23  37 

9456 

65  41  22 

9450 

Fomalhaut 

E. 

95  29  50 

9S08 

93  50  53 

9599 

92  11  47 

9585 

90  32  32 

9579 

XIV. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

I'' 

1 

Name  and  DireeUwn 
of  Objeet. 

Midnight. 

of 
Diff. 

xy^ 

of 
Diff. 

xvnih. 

of 
Diff. 

• 

XXlh. 

of 
Diff. 

Aldebanm 

W. 

si  46  26 

S038 

o        t      u 

86  17  56 

9998 

87  49  aJ 

9919 

O           0       0 

89  21  35 

9908 

Pollux 

W. 

40  41  17 

9900 

42  12  20 

9949 

43  4H  37 

9936 

45  15  10 

9995 

Spica 

E. 

50  10  11 

9979 

48  39  32 

997J 

47    8  43 

9964 

45  37  45 

9967 

Antares 

E. 

96    1    6 

9964 

94  29  56 

9944 

02  58  32 

9934 

91  26  56 

9993 

Mass 

£. 

96    225 

AlO 

96  32  25 

3000 

95    2  11 

9989 

93  31  45 

9978 

2 

Aldebaran 

W. 

97    4  32 

9666 

98  37  48 

9844 

100  11  19 

9833 

101  45    4 

9881 

Pollux 

W. 

52  56  34 

9W7 

54  29  36 

9864 

56    2  54 

9649 

57  36  27 

9830 

Spica 

E. 

38    0  44 

9994 

36  28  56 

9919 

34  57    2 

9915 

33  25    2 

9919 

Aiitarcs 

E. 

83  45  38 

9871 

82  12  42 

9861 

80  39  31 

S8S0 

79    6    6 

9838 

Mars 

E. 

85  56    6 

9999 

84  24  15 

9911 

82  52    9 

9899 

81  19  49 

9887 

3 

AldefaarBD 

W. 

109  37  26 

9765 

111  12  39 

9755 

112  48    6 

9743 

114  23  48 

9733 

Pollux 

W. 

a5  28    2 

9ni 

67    3    8 

9759 

68  38  29 

9747 

70  14    6 

9736 

Re^ulus 
Spica 

W. 

29  32  28 

9795 

31    7    2 

9781 

32  41  55 

9765 

34  17    8 

9799 

E. 

25  44  41 

9933 

24  12  50 

9939 

22  41  12 

9946 

21    9  52 

9965 

Aji  tares 

E. 

71  15  30 

9789 

69  40  39 

9779 

68    5  35 

9789 

66  30  16 

9751 

Maeb 

E. 

73  34  18 

9897 

72    0  26 

9815 

70  26  18 

9803 

68  51  54 

9791 

4 

Pollux 

W. 

78  16    1 

9678 

79  53  10 

9667 

81  30  34 

9657 

83    8  12 

9646 

Saturn 

W. 

42  57    4 

9660 

44  34  37 

9649 

46  12  24 

9638 

47  50  27 

9097 

Regulus 

W. 

42  17  38 

9686 

43  54  36 

9674 

45  31  50 

9089 

47    9  20 

9650 

Antares 

£. 

58  30  15 

9699 

56  53  34 

9669 

55  16  40 

9681 

53  39  34 

9671 

Mars 

E. 

60  56    3 

9739 

59  20    6 

9790 

57 -43  54 

9709 

56    7  27 

9698 

5 

Pollux 

W. 

91  20    2 

9583 

92  59    6 

9583 

94  38  24 

9574 

96  17  55 

9564 

Saturn 

W. 

56    4  25 

9574 

57  43  56 

9564 

59  23  40 

9654 

61    3  39 

8544 

1 

Regulus 

W. 

55  20  44 

9595 

56  59  46 

9584 

58  39    2 

9574 

60  18  33 

9564 

1 

Antares 

E. 

45  31     5 

9699 

43  52  50 

9694 

42  14  27 

9617 

40  35  55 

9611 

1 

Mars 

E. 

48    I  28 

9643 

46  23  32 

9633 

44  45  23 

9693 

43    6  59 

9613 

a  Aquile 

E. 

93  34  56 

<M100 
JSRnr 

92  10  43 

3968 

90  46  16 

3977 

89  21  38 

3968 

6 

Pollux 

W. 

104  38  44 

9519 

106  19  30 

9511 

108    0  28 

9503 

109  41  37 

9406 

Saturn 

W. 

69  26  48 

9498 

71    8    4 

9490 

72  49  31 

9489 

74  31  10 

9474 

Regulus 

W. 

68  39  27 

9516 

70  20  17 

9507 

72     I  18 

9499 

73  42  32 

9491 

Antares 

E. 

32  21  41 

9597 

30  42  43 

9598 

29    3  45 

9600 

27  24  49 

9606 

Mars 

E. 

34  51  39 

9565 

33  11  56 

9556 

31  32     1 

9547 

29  51  54 

9539 

a  Aquile 

E. 

82  16  15 

3941 

80  50  55 

3940 

79  25  33 

3940 

78    0  11 

3941 

Jitfitxr 

£. 

90  58  16 

9557 

89  18  24 

9550 

87  38  21 

.9541 

85  58    5 

9533 

7 

Saturn 

W. 

83    2  12 

9435 

84  44  5(; 

9498 

86  27  50 

9491 

88  10  53 

9414 

Regulus 

W. 

82  11  31 

9453 

83  53  50 

9445 

85  36  20 

9438 

87  18  59 

9439 

Mars 

E. 

21  28  28 

9500 

19  47  15 

9493 

18    5  52 

9486 

16  24  20 

9479 

aAquiln 

E. 

70  54  25 

3974 

69  29  43 

3965 

68    5  14 

3999 

66  41     2 

3316 

JurrrxR 

E. 

77  34     1 

9497 

75  52  40 

9490 

74  11  10 

9489 

72  29  30 

9475 

8 

Saturn 

W. 

96  48  23 

9386 

98  32  18 

9380 

100  16  21 

9375 

102    0  31 

8970 

Regius 
Spica 

W. 

95  54  30 

9409 

97  38    2 

9396 

99  21  41 

9391 

101    5  27 

9986 

W. 

42    5  39 

9453 

43  47  57 

9444 

45  30  29 

9436 

47  13  12 

9498 

a  Aquibe 

E. 

59  45  45 

3449 

58  24  12 

3474 

57    3  19 

3513 

55  43    9 

3559 

JUFITXR 

E. 

63  58  58 

9444 

62  16  26 

9439 

60  33  47 

•434 

58  51     1 

9499 

FomaUiRut 

E. 

88  53    8 

9574 

87  13  37 

9568 

85  33  59 

9564 

83  54  15 

9689 

70 
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XV. 


• 

GKBENWIOH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

of  the 
onth. 

Kaino  and  Direction 

Noon. 

P.L. 
of 

IIP>- 

P.L. 
of 

Vlh. 

P.L. 
of 

ix»». 

P.L. 
of 

«^ 

OI  liOj<^OI. 

f 

Diff. 

DIff. 

DIff. 

Biff. 

0         /        II 

Oil* 

o        1       n 

o       *      /• 

9 

Saturn 

w. 

103  44  49 

S38S 

105  2i)  14 

9360 

107  13  45 

9355 

108  58  22 

9351 

Regiiliis 

w. 

102  49  21 

2381 

104  33  22 

9376 

106  17  30 

9371 

108    1  44 

9387 

Spicjt 

w. 

48  56    7 

3490 

50  39  13 

9419 

52  22  30 

9405 

54    5  56 

9390 

Jupiter 

E. 

57    8    7 

9494 

55  25    7 

9410 

53  42    0 

9414 

51  58  47 

9410 

Fomalhaiit 

E. 

82  14  25 

S557 

80  34  31 

9553 

78  54  32 

9559 

77  14  31 

9548 

SUK 

E. 

128  25  48 

9713 

126  49  25 

9706 

125  12  53 

9700 

123  36  13 

9694 

10 

Spitra 

W. 

62  45  17 

9379 

64  29  32 

9367 

66  13  54 

9369 

67  58  23 

9350 

Jupiter 

E. 

43  21  16 

9393 

41  37  32 

9390 

39  53  43 

9387 

38    9  50 

9385 

Foznalhaut 

E. 

68  53  56 

9&50 

67  13  51 

9553 

65  33  48 

9556 

6:)  53  48 

9558 

a  Pegasi 

E. 

87    3    5 

9740 

85  27  27 

9744 

83  51  46 

9744 

82  16    5 

9744 

Sun 

E. 

115  31     7 

9669 

113  53  45 

9665 

112  16  18 

9660 

110  38  45 

9690 

11 

Spica 

W. 

76  42  11 

9340 

78  27  13 

9337 

80  12  18 

9334 

81  57  28 

9331 

Antares 

W. 

30  57  36 

9400 

32  41  11 

9368 

34  25    3 

9379 

36    9    7 

9370 

Mars 

W. 

26  41  35 

9354 

28  26  16 

9350 

30  11     1 

9347 

31  55  52 

9344 

Jupiter 

E. 

29  29  49 

9380 

27  45  46 

9381 

26    1  43 

9383 

24  17  40 

9385 

Foranlhaut 

E. 

55  3h  24 

9587 

53  56  11 

9508 

52  17  14 

9609 

50  38  32 

9693 

a  Pegasi 

E. 

74  18    5 

9759 

72  42  43 

9765 

71     7  29 

9771 

69  32  24 

9780 

Sun 

E. 

102  29  40 

9630 

100  51  37 

9635 

99  13  30 

9639 

97  35  18 

9699 

12 

Spica 

W. 

90  44  13 

9390 

92  29  43 

9318 

94  15  15 

9316 

96    0  50 

9315 

Antares 

W. 

44  52  12 

9339 

46  37  14 

9334 

48  22  22 

9330 

50    7  37 

9396 

Mars 

W. 

40  41     5 

9339 

42  26  18 

9399 

44  11  35 

9397 

45  56  55 

9395 

a  Pegasi 

E. 

61  40  21 

9844 

60    6  51 

9863 

58  33  45 

9883 

57     1     5 

9006 

Sun 

E. 

89  23  25 

9617 

87  44  53 

9615 

86    6  19 

9613 

84  27  42 

9611 

13 

Spica 

W. 

104  49    7 

9319 

106  34  49 

9319 

108  20  31 

9319 

110    6  13 

9313 

Antares 

W. 

58  55    0 

S314 

60  40  39 

9319 

62  26  21 

9310 

64  12    6 

9300 

Mars 

W. 

54  44  15 

9317 

56  29  49 

9316 

58  15  26 

9315 

60     1     3 

9314 

a  Pegasi 

E. 

49  26  15 

3068 

47  57  27 

3113 

46  29  34 

3163 

45    2  41 

3990 

Sun 

E. 

76  14    7 

9606 

74  35  20 

9605 

72  56  33 

9605 

71  17  45 

9004 

14 

Antares 

W. 

73     1     7 

9307 

74  46  56 

9308 

76  32  45 
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Aldebaran 

W. 

105    5  23 

9091 

106  39  23 

9807 

108  13  41 

9794 

109  48  17 

9781 

Pollux 

W. 

60  55  10 

9895 

62  29    5 

9819 

64    3  17 

9797 

65  37  49 

9784 

Spica 

E. 

30  11  31 

9S33 

28  39  55  ; 

9933 

27    8  17 

9931 

25  30  39 

9930 

Antares 

E. 

75  48  10 

9835 

74  14  28 

9891 

72  40  28 

9809 

71     6  12 

9795 

1 

1 

Hars 

E. 

79  58  59 

9778 

78  24    3 

i 
1 

9766 

■ 

76  48  51 

9rJ9 

75  13  20 

9737  ^ 
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I. 


AT  GREENWICH  APPARENT  NOON. 


i 

I 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed, 
Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

SUN. 


I 

o 

I 

& 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 
31 

32 


THE  8UN*8 


Apparent 
Bight  Asoenslon. 


h      m       8 

2  34  25.58 
2  38  14.87 
2  42    4.70 

2  45  55.08 
2  49  46.02 
2  53  37.53 

2  57  29.61 

3  1  22.27 
3    5  15.53 

3  9  9.38 
3  13  3.82 
3  16  58.85 

3  20  54.48 
3  24  50.70 
3  28  47.52 

3  32  44.92 
3  36  42.90 
3  40  41.44 

3  44  40.54 
3  48  40.19 
3  52  40.38 

3  56  41.10 

4  0  42.33 
4     4  44.07 

4  8  46.30 
4  12  49.01 
4  16  52.19 

4  20  55.82 
4  24  59.89 
4  29  4.39 
4  33    9.30 

4  37  14.62 


Diff.  for 
1  Hour. 


a 
9.542 

9.565 

9.588 

9.611 
9.634 
9.658 

9.683 
9.707 
9.731 

9.756 
9.781 
9.806 

9.831 
9.855 
9.880 

9.904 
9.928 
9.951 

9.974 

9.996 

10.018 

10.041 
10.062 
10.083 

10.103 
10.123 
10.142 

10.161 
10.179 
10.196 
10.213 

10.230 


Apparent 
Declination. 


/' 


N.15  8  52.0 
15  26  49.6 

15  44  31.8 

16  1  58.3 
16  19  9.0 
16  36  3.4 

16  52  41.4 

17  9  2.6 
17  25  6.8 

17  40  53.7 

17  56  22.9 

18  11  34.3 

18  26  27.4 
18  41  2.0 

18  55  17.8 

19  9  14.6 
19  22  52.1 
19  36  9.8 

19  49  7.6 

20  1  45.2 
20  14  2.2 

20  25  58.5 
20  37  33.8 
20  48  47.8 

20  59  40.3 

21  10  11.1 
21  20  19.9 

21  30  6.6 

21  39  30.9 

21  48  32.6 

21  57  11.5 

N.22  5  27.6 


Dlff.  for 
IHonr. 


+45.21 
44.58 
43.94 

+43.28 
42.61 
41.93 

+41.23 
40.53 
39.81 

+39.08 
38.34 
37.59 

+36.83 
30.05 
35.26 

+34.46 
33.61 
32.82 

+31.99 
31.14 
30.27 

+29.40 
28.52 
27.63 

+20.73 
25.82 
24.90 

+23.97 
23.03 
22.09 
21.14 

+20.19 


Semi- 
diameter. 


// 


5  54.21 
5  53.98 
5  53.75 

5  53.52 
5  53.29 
5  53.07 

5  52.84 
5  52.62 
5  52.40 

5  52.18 
5  51.96 
5  51.75 

5  51.54 
5  51.33 
5  51.13 

5  50.93 
5  50.74 
5  50.55 

5  50.36 
5  50.18 
5  50.00 

5  49.83 
5  49.66 
5  49.50 

5  49.34 
5  49.18 
5  49.03 

5  48.89 
5  48.75 
5  48.61 
5  48.47 


15  48.34 


Sidereal 
Time  of 
Semi- 
diameter 
Paeeing 
Meridian. 


66.08 
66.16 
66.24 

66.32 
66.40 
66.48 

66.56 
66.64 
66.72 

66.80 
66.88 
66.97 

67.05 
67.13 
67.21 

67.29 
67.37 
67.45 

67.53 
67.61 
67.69 

67.76 
67.84 
67.91 

67.98 
68.05 
68.12 

68.18 
68.25 
68.31 
68.37 

68.43 


Kq  nation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


m       a 

3  1.63 
3  8.87 
3  15.58 

3  21.74 
3  27.33 
3  32.36 

3  36.83 
3  40.72 
3  44.00 

3  46.70 
3  48.81 
3  50.33 

3  51.26 
3  51.59 
3  51.32 

3  50.48 
3  49.07 
3  47.09 

3  44.55 
3  41.46 
3  37.84 

3  33.69 
3  29.03 
3  23.86 

3  18.20 
3  12.07 
3     5,47 

2  58.41 

2  50.92 

2  43.00 

2  34.67 

2  25.93 


Dilt  for 
1  Hoar. 


8 

0.313 
0.290 
0.267 

0.244 
0.221 
0.197 

0.173 
0.149 
0.125 

0.100 
0.075 
0.050 

0.025 
0.001 
0.024 

0.048 
0.072 
0.095 

0.118 
0.140 
0.162 

0.184 
0.205 
0.226 

0.246 
0.266 
0.285 

0.304 
0.322 
0.339 
0.356 

0.373 


KonL^The  mean  time  of  aemidiameter  paaaing  may  be  foond  by  subtraotiiiK  0".18  ft^m  the  aidereal  time. 

Tlie  sign  +  preflzfid  to  the  boorly  change  of  deoUnation  indioatM  that  north  decUaationa  are  inoreaaing. 


n. 
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AT  GRBBlfWICH  MEAN  NOON. 

THE  SUN'S 

t 

• 

1 

1 

1 

1 

Xqnationof 

Time, 

to  be 

Added  to 

Mean  Time. 

Diftfor 
IHoor. 

Sideieal 

Time. 

or 

RlKht  AaoenMioD 

of 

Mean  Son. 

Apparent 
Bight  Aioeotion. 

DifLfor 
1  Hoor. 

Apparent 
DeolinAtion. 

Difflbr 
1  Hoar. 

Thur. 

1 

h     m       s 

2  34  26.06 

8 

9.543 

N.  15    8  54^2 

+45.81 

m       a 

3     1.65 

8 

0.313 

b     m       a 

2  37  27.70 

Prtd. 

2 

2  38  15.37 

9.566 

15  26  51.8 

44.58 

3    8.89 

0.890 

2  41  24.26 

Sat. 

3 

2  42    5.22 

9.589 

15  44  34.1 

43.94 

3  15.59 

0.867 

2  45  20.81 

SUN. 

4 

2  45  55.62 

9.612 

16    2    0.7 

+43.88 

3  21.75 

0.844 

2  49  17.37 

Mon. 

5 

2  49  46.58 

9.635 

16  19  11.4 

48.61 

3  27.34 

0.881 

2  53  13.92 

Tues. 

6 

2  53  38.11 

9.659 

16  36     5.9 

41.93 

3  32.37 

0.197 

2  57  10.48 

Wed. 

7 

2  57  30.20 

9.683 

16  52  43.9 

+41.83 

3  36.84 

0.173 

3     1     7.04 

Thur. 

8 

3     1  22.87 

9.707 

17     9     5.2 

40.53 

3  40.73 

0.149 

3     5    3.60 

Frid. 

9 

3    5  16.14 

9.731 

17  25     9.4 

39.81 

3  44.01 

0.185 

3    9    0.15 

SaL 

10 

3     9  10.00 

9.756 

1 
17  40  56.2    ^39.08 

3  46.71 

0.100 

3  12  56.71 

SUN. 

11 

3  13     4.44 

9.781 

17  56  25.4 

38.34 

3  48.82 

0,076 

3  16  53.26 

• 

Moo. 

12 

3  16  59.48 

9.806 

18  11  36.7 

37.59 

.    3  50.34 

0.050 

3  20  49.82 

Tues. 

13 

3  20  55.12 

9.831 

18  26  29.8    +36.83 

3  51.26 

0.085 

3  24  46.37 

Wed. 

14 

3  24  51.34 

9.835 

18  41     4.3:    36.05 

3  51.59 

0.001 

3  28  42.93 

Thur. 

15 

3  28  48.16 

9.880 

18  55  20.1  1    35.86 

3  51.32 

0.084 

3  32  39.48 

. 

Prid. 

16 

3  32  45.56 

9.904 

19     9  16.8    +34.46 

3  50.48 

0.048 

3  36  36.04 

Sat 

17 

3  36  43.53 

9.988 

19  22  54.2      33.64 

3  49.07 

0.078 

3  40  32.60 

sew. 

18 

3  40  42.07 

9.951 

19  36  11.9'    38.88 

3  47.09 

0.095 

3  44  29.16 

Mon. 

19 

3  44  41.17 

9.974 

19  49     9.6    +31.99 

3  44.55 

0.118 

3  48  25.71 

Tues. 

20 

3  48  40.81 

9.996 

20     1  47.1 

31.14 

3  41.46 

0.140 

3  52  22.27 

Wed. 

21 

3  52  40.99 

10.018 

20  14     4.1      30.87 

1 

3  37.83 

0.168 

3  56  18.82 

Thur. 

22 

3  56  41.70 

10.040 

20  26    0.3 

+89.40 

3  33.68 

0.184 

4     0  15.38 

Frid. 

23 

4    0  42.92 

10.061 

20  37  35.5 

88.58 

3  29.02 

0.805 

4     4  11.94 

Sat 

24 

4    4  44.65 

10.068 

20  48  49.4      87.63 

3  23.85 

0.886 

4     8    8.50 

SUN. 

25 

4    8  46.86 

10.108 

1 
20  59  41.8    +86.73 

3  18.19 

0.846 

4  12     5.05 

Mon. 

26 

4  12  49.55 

10.188 

21   10  12.5      85.88 

3  12.06 

0.866 

4  16     1.61 

Tues. 

27 

4  16  52.70 

10.141 

21  20  21.2      84.90 

3     5.46 

0.885 

4  19  58.16 

1 

Wed, 

28 

4  20  56.32 

10.160 

21  30    7.8 

+83.97 

2  58.40 

0.304 

1 

4  23  54.72 

Thur. 

29 

4  25    0.37 

10.178 

21  39  32.0     83.03 1 

2  50.91 

0.388 

4  27  51.28 

Prid. 

30 

4  29    4.85 

10.195 

21  48  33.6 

88.09 

2  42.99 

0.339 

4  31  47.84  , 

Sat. 

31 

4  33    9.74 

10.818 

21  57   12.4 

81.14 

2  34.66 

0.356 

4  35  44.40 

SUN. 

32 

4  37  15.04 

10.889 

N.  22     5  28.4 

+80.19 

2  25.92 

Jt  for  apparent  n 
that  north  decll 

0.373 
oon. 

4  39  40.96 

lemidiiunoter  for  ni« 
■ign  +  prefixed  to  tl 
loraMtng. 

ui  Doon  in 
10  hourly 

ay  bo  aosumod  the  aame  aa  tba 
change  of  decimation  indicatea 

Diff.  for  1  Hour 
-f9«.«565. 

(Table  lU.)        . 

1 

■■           — 

- 

1 

• 
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d 

o 


o 
o 

& 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


o 

& 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
134 
135 

136 
137 

138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 
150 
151 

152 


THE  SUN'S 


TBUB  LONOnUDB. 


O  /     0 

41  2  37.1 

42  0  45.5 

42  58  52.1 

43  56  56.9 

44  55  0.1 

45  53  1.7 

46  51  1.8 

47  49  0.4 

48  46  57.7 

49  44  53.7 

50  42  48.4 

51  40  41.9 

52  38  34.1 

53  36  25.1 

54  34  14.9 

55  32  y  5 

56  29  50.9 

57  27  37.0 

58  25  21.7 

59  23  5.0 

60  20  46.9 

61  18  27.4 

62  16  6.5 

63  13  44.1 

64  11  20.2 

65  8  54.9 

66  6  28.3 

67  4  0.3 

68  1  30.8 

68  59  0.0 

69  56  28.1 

70  53  55.1 


2  39.0 

0  47.3 
58  53.7 

56  58.4 

55  1.4 
53  2.9 

51  2.8 
49  1.3 
46  58.4 

44  54.3 
42  48.9 
40  42.2 

38  34.3 
36  25.1 
34  14.7 

32  3.2 
29  50.5 
27  36.4 

25  20.9 
23  4.0 

20  45.8 

18  26.2 
16  5.1 
13  42.5 

11  18.4 
8  53.0 
6  26.3 

3  58.1 

1  28.4 
58  57.4 

56  25.3 

53  52.1 


Bifll  for 
1  Hour. 


45.39 
45.31 
45.24 

145.17 
45.10 
45.04 

44.08 

44.92 

144.86 

44.81 
44.76 
44.71 

44.66 
44.60 
44.55 

44.50 
44.45 
44.39 

44.33 
44.27 
44.22 

44.17 
44.11 
44.04 

43.98 
43.92 
43.86 

43.80 
43.74 
43.69 
43.64 


143.60 


LATITUDB. 


+  0.76 
0.72 
0.66 

+  0.57 
0.46 
0.33 

+  0.20 
+  0.07 
-0.06 

-  0.18 
0.27 
0.34 

-0.38 

.    0.39 

0.37 

-0.33 
0.25 
0.16 

-  0.05 
+  0.08 

0.21 

+  0.34 
0.46 
0.57 

4-  0.65 
0.70 
0.73 

+  0.73 
0.70 
0.64 
0.55 

+  0.44 


Locaritlim 
of  the 

Badlus  Yaetor 
of  fhe 
Barth. 


0.0035306 
0.0036361 
0.0037410 

0.0038454 
0.0039493 
0.0040526 

0.0041552 
0.0042570 
0.0043579 

0.0044578 
0.0045566 
0.0046541 

0.0047501 
0.0048445 
0.0049371 

0.0050278 
0.0051165 
0.0052031 

0.0052875 
0.0053699 
0.0054501 

0.0055281 
0.0056041 
0.0056782 

0.0057503 
0.0058205 
0.0058890 

0.0059560 
0.0060215 
0.0060856 
0.0061484 

0.0062099 


IMITfor 
1  Hour. 


+44.1 

43.8 
43.6 

•H3.4 
43.2 
42.9 

•M2.6 
42.3 
41.9 

•H1.4 
40.9 
40.3 

+39.7 
39.0 
38.2 

+37.4 
36.5 
35.6 

+34.7 
33.9 
33.0 

+32.2 
31.3 

30.5 

+29.7 
28.9 
28.2 

+27.6 
27.0 
26.4 
25.9 

+25.4 


Non.— The  naniben  in  oolanm  A  ooiTMpond  to  the  true  equinox  of  the  datei  in  oolnmn  X',  to 
the  meen  equinox  of  Jtamrj  (H.O. 


Mean  Time 

of 

Sidereal  Noon. 


S      in       ■ 

21  19  2.18 
21  15  6.27 
21  11  10.36 

21  7  14.45 
21  3  18.54 
20  59  22.63 

20  55  26.72 
20  51  30.81 
20  47  34.90 

20  43  38.99 
20  39  43.08 
20  35  47.17 

20  31  51.26 
20  27  55.35 
20  23  59.44 

20  20  3.53 
20  16  7.62 
20  12  11.71 

20  8  15.80 
20  4  19.89 
20  0  23.98 

19  56  28.07 
19  52  32.15 
19  48  36.24 

19  44  40.33 
19  40  44.42 
19  36  48.51 

19  32  52.60 
19  28  56.69 
19  25  0.78 
19  21  4.86 

19  17  8.96 


Diir.  for  1  Hoar, 
—  9«.8296. 
(Table  IL) 
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THE  MOON'S 


a 
o 


o 

m 
Q 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


8EKIDIAMETBR. 


Noon. 


15  18.0 
15  29.4 
15  41.1 

15  52.1 

16  1.7 
16  9.1 

16  14.0 
16  16.2 
16  16.0 

16  13.8 
16  9.9 
16  4.9 

15  58.9 
15  52.3 
15  45.0 

15  37.2 
15  29.0 
15  20.6 

15  12.3 
15  4.5 
14  57.7 

14  52.2 
14  48.7 
14  47.4 

14  48.7 
14  52.7 

14  59.3 

15  8.6 
15  20.3 
15  33.7 

15  47.6 

16  1.2 


Miduigbt. 


15  23.6 
15  35.3 
15  46.7 


15 
16 
16 

16 
16 
16 


57.1 

5.7 

11.9 

15.4 
16.4 
15.1 


HORIZONTAL  PASALLAX. 


16  12.0 
16  7.5 
16    2.0 

15  55.7 
15  48.7 
15  41.2 

15  33.2 
15  24.8 
15  16.4 

15  8.3 
15  0.9 
14  54.7 

14  50.2 
14  47.7 
14  47.7 

14  50.4 

14  55.7 

15  3.6 

15  14.2 
15  26.9 
15  40.6 

15  54.5 

16  7.5 


Noon. 


56     2.4 

56  44.4 

57  27.2 


Diff.  for 
1  Hoar. 


58 
58 
59 


7.8 
42.9 
10.1 


59  28.0 
59  36.2 
59  35.5 

59  27.2 
59  13.1 
58  54.6 

58  32.8 
58  8.4 
57  4 J. 7 

57  13.1 
56  42.9 
56  12.0 

55  41.5 
55  12.8 
54  47.7 

54  27.8 
54  14.8 
54  10.1 

54  14.8 
54  29.5 

54  54.4 

55  28.8 

56  11.5 

57  0.0 

57  51.2 

58  41.1 


+1.68 
1.78 
1.7,5 

+1.59 
1.31 
0.95 

+0.54 
+0.15 

-0.48 
0.69 
0.84 

-0.97 
1.07 
I.i5 

-1.23 
1.28 
1.29 

-1.24 
1.13 
0.95 

-0.69 

-0.38 

0.00 

+0.40 
0.83 
1.24 

+1.61 
1.92 
2.10 
2.13 


Hidnight. 


/' 


56  23.1 

57  5.9 

57  48.0 

58  26.2 

58  57.6 

59  20.3 


59 
59 
59 

59 
59 

58 


33.3 
36.9 
32.2 

20.8 

4.3 

44.1 


Diff.  for 
1  Hour. 


I 


58  20.9 
57  55.3  ' 
57  27.6 

56  58.2 
56  27.5 
55  56.6 

55  26.8 
54  59.7 
54  37.0 

54  20.3 
54  11.3  j 
54  11.2 

54  20.9 

54  40.7 

55  10.5 

55  49.2  ' 

56  35.2  , 

57  25.5  I 

58  16.6 


+  1.75 
1.78 
1.69 

+1.46 
1.13 
0.75 

+0.34 

-0.03 

0.35 

-0.59 
0.77 
0.91 

-1.02 
I. II 
1.19 

-1.26 
1.29 
1.27 

-1.20 
1.05 
0.83 

-0.54 
-0.20 
+0.20 

40.61 
1.04 
1.43 

+  1.78 
2.02 
2.14 
2.08 


UPPER  TRANSIT. 


+  1.98  I    59      4.1  +1.84 


Meridian  of  I  DifT  for 
Greenwicli.      I  Hoar. 


h   m 

9  45.6 

10  30.4 

11  17.2 

12  6.7 

12  59.9 

13  56.8 

14  56.9 

15  58.5 

16  59.5 

17  58.0 

18  53.0 

19  44.7 

20  33.6 

21  20.8 

22  7.3 

22  54.0 

23  41.6 

6 

0  30.5 

1  20.5 

2  11.4 

3  2.1 

3  52.0 

4  40.3 

5  26.8 

6  11.5 

6  55.1 

7  38.2 

8  21.8 

9  6.9 
9  54.7 

10  46.3 


Dl 

1.85 
J.9I 
2.01 

2.14 
2.29 
2.44 

2.54 
2.55 
2.49 

2.36 
2.22 
2.10 

2.00 
1.95 
1.94 

1.96 
2.01 


2.06 
2.10 


18.2 
19.2 
20.2 

21.2 
22.2 
23.2 

24.2 
25.2 
26.2 

27.2 
28.2 
29.2 

0.7 
1.7 


2.12 

2.7 

2.10 

3.7 

2.05 

4.7 

1.97 

5.7 

1.90 

6.7 

1.84 

7.7 

1.81 

8.7 

1.81 

9.7 

1.85 

10.7 

1.93 

11.7 

2.06 

12.7 

2.24 

13.7 
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GBBBNWIOH  MEAIiT  TIME. 

THE  MOON^S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aieendon. 

DifTfor 
IMinate. 

Declination. 

Difllfor 
1  Minnto. 

Hour. 

Bight  Ascension. 

DifCfor 
1  Minute. 

Declination. 

DUE  for 
iMinnte. 

TH 

UKSDj 

^Y  1. 

SATURDAY  8. 

h    m      8 

8 

p        i        It 

N.  4  59    7.7 

u 

h    m      8 

8 

O        $          1$ 

M 

0 

12    5  36.52 

1.9499 

19.898 

0 

13  40  56.38 

9.0539 

S.  5  44  17.4 

13.596 

1 

12    7  33.12 

1.9437 

4  46  12.7 

19.933 

1 

13  42  59.68 

S.0570 

5  57  48.6 

13.519 

2 

12    9  29.77 

1.9447 

4  a3  15.7 

19.967 

2 

13  45    3.22 

9.0610 

6  11  18.9 

13.497 

3 

12  11  26.48 

1.9457 

4  20  16.7 

13.000 

3 

13  47    7.00 

9.0650 

6  24  48.3 

13.489 

4 

12  13  23.25 

1.9467 

4    7  15.7 

13.033 

4 

13  49  11.02 

9.0690 

6  38  16.7 

13.465 

5 

12  15  20.08 

1.9477 

3  54  12.7 

13.066 

5 

13  51  15.28 

9.0730 

6  51  44.1 

13.447 

6 

12  17  16.98 

1.9489 

3  41     7.8 

13.097 

fi 

13  53  19.78 

9.oni 

7    5  10.3 

13.497 

7 

12  19  13.95 

1.9509 

3  26     1.1 

13.197 

7 

13  55  24.53 

9.0813 

7  18  a5.3 

13.406 

8 

12  21  11.00 

I. 9514 

3  14  52.6 

13.156 

8 

13  57  29.54 

9.0856 

7  31  59.0 

13.383 

9 

12  23    8.12 

1.9597 

3     1  42.4 

13.184 

9 

13  59  34.80 

9.0899 

7  45  21.3 

13.359 

10 

12  25    5.32 

1.9541 

2  48  30.5 

13.919 

10 

14     1  40.32 

9.0949 

7  58  42.1 

13.334 

11 

12  27    2.61 

1.9556 

2  35  17.0 

13.938 

11 

14    3  46.11 

9.0987 

8  12    1.4 

13.308 

12 

12  28  59.99 

1.9571 

2  22    2.0 

13.964 

12 

14    5  52.17 

9.1039 

8  25  19.1 

13.981 

13 

12  30  57.46 

1.9586 

2    8  45.4 

13.989 

13 

14    7  58.50 

9.1077 

8  38  35.1 

13.999 

14 

12  32  55.03 

1.9609 

1  55  27.3 

13.319 

14 

14  10    .5.10 

S.1193 

8  51  49.3 

13.991 

15 

12  34  52.6J) 

1.9619 

1  42    7.9 

13.335 

15 

14  12  11.98 

9.1170 

9    5     1.6 

13.189 

16 

12  36  50.46 

1.9637 

1  28  47.1 

13.357 

16 

14  14  19.14 

9.1917 

9  18  12.0 

13.157 

17 

12  38  48.34 

1.9656 

1  15  25.0 

13.379 

17 

14  16  26.58 

9.1964 

9  31  20.4 

13.193 

18 

12  40  46.33 

1.9675 

1     2     1.6 

13.400 

18 

14  18  34.31 

9.1313 

9  44  26.7 

13.087 

19 

12  42  44.44 

1.9694 

0  48  37.0 

13.419 

19 

14  20  42.a3 

9.1369 

9  57  30.8 

13.049 

20 

12  44  42.66 

1.9713 

0  35  11.3 

13.436 

20 

14  22  50.65 

9.1411 

10  10  32.6 

13.010 

21 

12  46  41.00 

1.9734 

0  21  44.6 

13.453 

21 

14  24  59.26 

S.1460 

10  23  32.0 

19.970 

22 

12  48  39.47 

1.9756 

N.  0    8  16.9 

13.470 

22 

14  27    8.17 

S.1511 

10  36  29.0 

19.998 

23 

12  50  38.07 
P 

1.9778 

S.  0    5  11.8 
IT  2. 

13.487 

23 

14  29  17.39 
SI 

9.1569 

[JNDA 

S.10  49  23.4 
Y  4. 

19.885 

0 

12  52  36.80 

1.9600 

S.  0  18  41.5 

13.509 

0 

14  31  26.91 

9.1613 

IS.  11    2  1.5.2 

19.841 

1 

12  54  35.67 

iJKsa 

0  32  12.0 

13.514 

1 

14  33  36.74 

9.1664 

11   15    4.3 

19.795 

2 

12  56  34.68 

1.9847 

0  45  43.2 

13.596 

2 

14  35  46.88 

9.1716 

1 1  27  50.6 

19.747 

3 

12  58  33.84 

1.9879 

0  59  15.1 

13J»7 

3 

14  37  57.34 

9.1769 

11  40  34.0 

19.608 

4 

13    0  3:).15 

1.9697 

1  12  47.7 

13.548 

4 

14  40    8.11 

9.1899 

11  53  14.4 

19.646 

5 

13    2  32.61 

1.9999 

1  26  20.9 

13.657 

5 

14  42  19.20 

9.1876 

12    5  51.7 

19.506 

6 

13    4  32.22 

1.9948 

1  39  54.6 

13.566 

6 

14  44  30.62 

9.1930 

12  18  25.9 

19.549 

7 

13    6  31.99 

1.9976 

1  53  28.8 

13.573 

7 

14  46  42.36 

9.1984 

12  30  56.8 

19.487 

8 

13    8  31.93 

9.0004 

2    7    3.4 

13.579 

8 

14  48  54.43 

9.9039 

12  43  24.4 

19.431 

9 

13  10  32.04 

90033 

2  20  38.3 

13.584 

9 

14  51    6.8:3 

9.9094 

12  55  48.5 

19.379 

10 

13  12  3^32 

9.0069 

2  34  13.5 

13.588 

10 

14  53  19.56 

9.S150 

13    8    9.1 

19.313 

11 

13  14  32.78 

9.0091 

2  47  48.9 

13.591 

11 

14  55  32.63 

9.9906 

13  20  26.1 

19.999 

12 

13  16  33.41 

9.0190 

3     1  24.4 

13.599 

12 

14  57  46.03 

9.9969 

13  32  39.4 

19.190 

13 

13  18  34.22 

9.0151 

3  15    0.0 

13A93 

13 

14  59  59.77 

9.9319 

13  44  48.9 

19.196 

14 

13  20  35.22 

9.0183 

3  28  35.(i 

13.593 

14 

15    2  13.85 

9.9376 

13  56  54.5 

19.060 

15 

13  22  36.42 

9.0916 

3  42  11.2 

13.599 

15 

15    4  28.28 

9.9433 

14    8  56.1 

11.999 

16 

13  24  37.81 

9.0949 

3  55  46.7 

13.590 

16 

15    6  43.05 

9.9491 

14  20  53.6 

11J»3 

17 

13  26  39.40 

9.0989 

4    9  22.0 

13.586 

17 

15    8  58.17 

9.9549 

14  32  46.9 

11.853 

18 

13  28  41.19 

9.0315 

4  22  57.0 

13.580 

16 

15  11  13.64 

9.9607 

14  44  35.9 

11.781 

19 

13  30  43.18 

9.0349 

4  36  31.6 

13.574 

19 

15  13  29.46 

9.9666 

14  56  20.6 

11.707 

20 

13  :J2  45.38 

9.a')85 

4  50    5.8 

13.567 

20 

15  15  4.5.6,3 

9.97S4 

15    8    0.8 

WJSXk 

21 

13  34  47.80 

9.0499 

5    3  39.6 

13Ji59 

21 

15  18    2.15 

9.9783 

15  19  36.4 

11.555 

22 

13  3(5  50.44 

9.0458 

5  17  12.9 

13.549 

22 

15  20  19.03 

9.9849 

15  31    7.4 

11.477 

23 

13  ;«  53..*«) 

9.0495 

5  30  45.5 

13.538 

23 

15  22  36.26 

9.9909 

15  42  33.6 

11.397 

24 

13  40  56.38 

9.0539 

S.  5  44  17  4 

13.596 

24 

15  24  53.85 

9.9909 

S.I5  53  55.0 

11.315 

- 

— 

— 

- 

•-                         ■"- 

'  — 
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GBEENWIOH  MEAN  TIME. 

TUJB  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoensioo. 

DiAfor 
1  Minute. 

Deolinfttion. 

Dlif  for 
1  Minute. 

Hour. 

RightAscensioo. 

Diff.  for 
1  Minute. 

Deoliaatlon. 

Biff  for 
1  Minute. 

M< 

ONDA 

Y  5. 

• 

WEDNESDAY  7. 

h    m     « 

8 

O          1          tt 

// 

h    m      s 

s 

O            1           00 

»f 

0 

15  24  53.85 

9.9909 

S.15  53  55.0 

11.315 

0 

17  21  48.70 

9.5607 

S.22  53    6.9 

5.584 

1 

15  27  11.80 

9.3039 

16    5  11.4 

11.939 

1 

17  24  22.46 

9.5647 

22  58  37.4 

5.439 

2 

15  29  30.11 

9.3061 

16  16  22.8 

11.147 

2 

17  26  56.47 

9J)687 

23    3  58.7 

5.978 

3 

15  31  48.77 

9.3140 

16  27  29.1 

11.061 

3 

17  29  30.71 

9.5796 

23    9  10.7 

5.193 

4 

15  34    7.79 

9.3901 

16  38  30.1 

10.079 

4 

17  32    5.18 

9.5763 

23  14  13.4 

4.967 

5 

15  36  27.18 

9.3369 

16  49  25.8 

10.883 

5 

17  34  3i).87 

9.5800 

23  19    0.7 

4.810 

6 

15  38  46.93 

9.3399 

17    0  16.1 

10.793 

6 

17  37  14.78 

9.5836 

23  23  50.6 

4.653 

7 

15  41     7.04 

9.3369 

17  11     0.9 

10.699 

7 

17  39  49.90 

9.5670 

23  28  25.0 

4.493 

8 

15  43  27.51 

9.3449 

17  21  40.0 

10.604 

8 

17  42  25.22 

9.5909 

23  32  49.8 

4.334 

9 

15  45  48.34 

9.3S09 

17  :«  13.4 

10.508 

9 

17  45    0.73 

9.5934 

23  37    .5.1 

4.174 

10 

15  48    9.5;) 

9.3S63 

17  42  41.0 

10.411 

10 

17  47  36.43 

9.5965 

2:3  41  10.7 

4.013 

11 

15  50  31.09 

9J3fsaa 

17  53    2.7 

10.311 

11 

17  50  12;)1 

9.5995 

23  45    6A] 

3.651 

12 

15  52  53.01 

9J663 

18    3  18.3 

10.909 

12 

17  52  48.37 

9.6033 

23  48  52.8 

3.686 

13 

15  55  15.29 

9.3743 

18  13  27.8 

10.107 

13 

17  55  24.59 

9.6050 

23  52  29.2 

3.594 

14 

15  57  37.93 

9.3M» 

18  23  31.2 

10.004 

14 

17  58    0.97 

9.6077 

23  55  55.7 

3.360 

15 

16    0    Oi» 

9.3663 

18  a3  28.3 

9.896 

15 

18    0  37.51 

9.6109 

23  59  12.4 

3.196  1 

16 

16    2  24J29 

9.399J 

18  43  19.0 

9.791 

16 

18    3  14.19 

3.6134 

24    2  19.2 

3.030 

17 

16    4  48.01 

9.3969 

18  53    3.2 

9.689 

17 

18    5  51.00 

9.6146 

24    5  16.0 

9.864 

18 

16    7  12.08 

9.4049 

19    2  40.8 

9.579 

18 

18    8  27.94 

9.6167 

24    8    2.9 

9.696 

19 

16    9  36.51 

9.4109 

19  12  11.8 

9.460 

19 

18  11     5.00 

9.6167 

24  10  :li>.8 

9.531    1 

20 

16  12     1.30 

9.4161 

19  21  36.0 

0.346 

20 

18  13  42.18 

9.6305 

24  13    6.6 

9JC3  1 

21 

16  14  26.44 

9.4910 

19  30  53.3 

9.331 

21 

18  16  19.46 

9.6999 

24  15  23.3 

9.194   ' 

22 

16  16  51.93 

9.4377 

19  40    3.7 

9.114 

22 

18  18  56.84 

9.6337 

24  17  29.9 

9.096 

23 

16  19  17.77 
TL 

9.4335 

I  BSD  A 

S.I9  49    7.0 
Y  6. 

8.996 

2;) 

18  21  3iJ30 
TH 

9.6350 

URSD. 

S.24  19  26.4 
kY  8. 

1.857 

0 

16  21  43.95 

9.4393 

S.  19  58    3.2 

6.677 

0 

18  24  11.84 

9.6963 

K24  21   12.8 

1.688 

1 

16  24  10.48 

9.4450 

20    6  52.2 

6.756 

1 

18  26  49.46 

9.6975 

24  22  49.0 

1.518 

2 

16  26  37.35 

9.4507 

20  15  ;)3.9 

8.633 

2 

18  29  27.14 

9.6384 

24  24  15.0 

1.349  • 

3 

16  29    4.56 

9.4563 

20  24    8.1 

6..'i07 

3 

18  32    4.87 

9.6393 

24  25  :K).9 

1.180 

4 

16  31  32.11 

9.4690 

20  32  34.8 

6.363 

4 

18  34  42.65 

3.6300 

24  26  36.6 

1.009 

5 

16  31    0.00 

9.4676 

20  40  54.0 

8.356 

5 

18  37  20.47 

3.6306 

24  27  32.0 

0.838  ' 

6 

16  36  28.22 

9.4731 

20  49    5.5 

6.137 

6 

18  39  58.:32 

9.6310 

24  28  17.1 

0.667 

7 

16  38  56.77 

9.4765 

20  57    9.2 

7.997 

7 

18  42  3($.I9 

9.6319 

24  28  52.0 

0.407 

8 

16  41  25.64 

9.4639 

21     5    5.1 

7.866 

8 

18  45  14.07 

9.6314 

24  29  16.7 

0.39T 

9 

16  43  54.84 

9.4693 

21   12  53.1 

7.733 

9 

18  47  51. {Ki 

9.6314 

24  29  31.2 

-  0.1.S6 

10 

16  46  24.36 

9.4946 

21  20  3;).! 

7.599 

10 

18  50  29.84 

3.6313 

24  29  3.5.4 

•I-  0.016 

11 

16  48  54.19 

9.4996 

21  28    5.0 

7.463 

11 

18  5;^    7.72 

9.6319 

24  29  2J)Ji 

O.lt^  1 

12 

16  51  24.33 

9.5049 

21  35  28.7 

7.:W6 

12 

18  55  45.58 

9Uf308 

24  2JI  13.0 

O.Xi7 

1  13 

16  53  54.78 

9.5100 

21  42  44.1 

7.187 

13 

18  58  23.4 1 

9.6309 

24  28  46.5 

0.597   . 

14 

16  56  25.53 

9.5150 

21  49  51.2 

7.048 

14 

19     1     1.20 

9.6395 

24  28    9.7 

0.698  . 

15 

16  58  56.58 

9.5900 

21  56  49.9 

6.907 

15 

19    3  38.95 

9.6967 

24  27  22.7 

0.86H 

16 

17     I  27.93 

9.5949 

22    3  40.1 

6.765 

16 

19    6  16.64 

9.6377 

24  26  25.5 

1.038  • 

17 

17    3  59.57 

9.5997 

2*2  10  21.7 

6.6J» 

17 

19    8  54.27 

3.6366 

24  25  18.1 

1.308  • 

18 

17    6  31.49 

9J043 

22  16  .54.7 

6.478 

18 

19  11  3I.8:J 

3.6953 

24  24    0.5 

1.378  1 

19 

17    9    3.69 

9.5360 

2-2  2:^  19.0 

tsm 

19 

19  14    9.31 

3.6340 

24  22  32.7  . 

1.547  i 

•  20 

17  11  36.16 

9.5434 

22  29  34.5 

6.1ot 

20 

19  16  46.71 

3.6335 

24  20  .54.8 

1.716 

21 

17  14    8.90 

9.M79 

2-2  35  41.1 

6.033 

21 

19  19  24.01 

9.6906 

24  19    6.8 

1.864 

22 

17  16  41.91 

9JV593 

22  41  38.7 

5.883 

22 

19  2-2     liJl 

9.6191 

24  17    8.7 

9.059   ' 

23 

17  19  15.18 

9.5566 

22  47  27.3 

5.733 

«J 

19  24  38.30 

9.6173 

24  15    0.5 

9.990 

24 

17  21  48.70 

9.5607 

S.2;2  5.3    6.9 

5.581 

24 

19  27   1.5.28 

9.6153 

S.24  12  42.3 

9.387 
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6.915 

12 

3     1  31.25 

9U)844 

13  52  38.7 

11.309 

12 

4  43  54.18 

9.1803 

21  14    7.5 

6.805 

13 

3    3  36.37 

9.0863 

14    3  54.6 

11.997 

13 

4  46    5.05 

9.1890 

21  20  52.5 

6.686 

14 

3    5  41.61 

9.0689 

14  15    5.9 

11.151 

14 

4  48  16.02 

9.1836 

21  27  30.9 

6.584 

15 

3    7  46.96 

9.0901 

14  26  12.7 

11.075 

15 

4  50  27.08 

9.1859 

21  34    2.6 

6.479 

16 

3    9  52.42 

9.0920 

14  37  14.9 

10.907 

16 

4  52  38.24 

9.1868 

21  40  27.6 

6.361 

17 

3  11  58.00 

9.0940 

14  48  12.4 

10.910 

17 

4  54  49.49 

9.1884 

21  46  45.9 

6.949 

18 

3  14    3.70 

9.0960 

14  59    5.2 

10.840 

18 

4  57    0.84 

9.1899 

21  52  57.5 

6.137 

19 

3  16    9.52 

9.0080 

15    9  53.2 

10.760 

19 

4  59  12.28 

9.1913 

21  59    2.3 

6.093 

20 

3  18  15.46 

9.1000 

15  20  36.4 

10.670 

20 

5     1  23.80 

9.1998 

22    5    0.3 

5.909 

21 

3  20  21.52 

9.1090 

15  31   14.7 

10.597 

21 

5    3  35.41 

9.1943 

22  10  51.4 

5.785 

22 

3  22  27.70 

9.1040 

15  41  48.1 

10.514 

22 

5    5  47.11 

9.1957 

22  16  35.7 

5.681 

23 

3  24  34.00 
SC 

9.1060 

N.15  52  16.4 
[  18. 

10.430 

23 

5    7  58.89 
TU 

9.1968 

ESDA 

N.22  22  13.1 

s:  20. 

5.566 

0 

3  26  40.42 

9.1061 

N.16    2  39.7 

10.346 

0 

5  10  10.74 

9.1989 

N.22  27  43.6 

5.451 

1 

3  28  46.97 

9.1109 

16  12  57.9 

10.961 

1 

5  12  22.67 

9.1984 

22  33    7.2 

2 

3  30  53.64 

9.1199 

16  23  11.0 

10.175 

2 

5  14  34.67 

9.9006 

22  38  23.8 

5.918 

3 

3  :^)    0.44 

9.1143 

16  33  18.9 

10.088 

3 

5  16  46.74 

9.9017 

22  43  3:3.4 

5.103 

4 

3  35    7M 

9.1164 

16  43  21.6 

10.001 

4 

5  18*58.88 

9.9099 

22  48  3ai 

4.886 

5 

3  37  14.41 

9.1165 

16  53  19.0 

0.919 

5 

5  21  11.09 

9.9040 

22  53  31.7 

4.868 

6 

3  Sd  21.58 

9.1906 

17    3  11.0 

9.899 

6 

5  23  23.36 

9.9050 

22  58  20.3 

4.751 

7 

3  41  28.88 

9.1997 

17  12  57.6 

9.739 

7 

5  25  35.69 

9.9060 

23    3    1.8 

4.634 

8 

3  43  36.30 

9.1948 

17  22  38.8 

9.649 

8 

5  27  48.08 

9.9068 

23    7  36.3 

4.516 

9 

3  45  43.85 

9.1969 

17  32  14.6 

9.551 

9 

5  30    0.52 

9.9078 

23  12    3.7 

4.387 

10 

3  47  51.53 

9.1991 

17  41  44.9 

0.457 

10 

5  32  13.01 

9.9086 

2;)  16  24.0 

4.976 

11 

3  49  59.34 

9.1319 

17  51     9.5 

0.363 

11 

5  34  25.55 

9.9093 

23  20  37.1 

4.158 

12 

3  52    7.27 

9.1333 

18    0  28.5 

9.988 

12 

5  36  38.13 

9.2101 

23  24  4ai 

4.041 

13 

3  54  15.33 

9.1354 

18    9  41.8 

9.174 

13 

5  38  50.76 

9.9108 

23  28  42.0 

3.899 

14 

3  56  2.3.5-2 

9.1375 

18  18  49.4 

9.079 

14 

5  41    3.43 

9.9114 

^  32  J«.7 

3.809 

15 

3  58  31.83 

9.1396 

18  27  51.3 

8.983 

15 

5  43  16.13 

9.9119 

23  :)6  18.2 

3.688 

16 

4    0  40.27 

9.1417 

18  36  47.4 

8.886 

16 

5  45  28.86 

9.9194 

23  39  55.5 

3.509 

17 

4    2  48.83 

9.1437 

18  45  37.6  1 

8.788 

17 

5  47  41.62 

9.9199 

23  43  25.6 

3.449 

18 

4    4  57.51 

9.1457 

18  54  21.9 

8.689 

18; 

5  49  54.41 

9.9133 

23  46  48.5 

3.399 

19 

4    7    6.32 

9.1478 

19    3    0.3 

8.501 

19 

5  52    7.22 

9.9137 

23  50    4.2 

3.901 

20 

4    9  15.25 

9.I4AB 

19  11  .32.8 

8.499 

20 

5  54  20.05 

9.9140 

23  53  12.6 

3.080 

21 

4  11  24.30 

9.1519 

19  19  59.3 

8.391 

21 

5  56  ;)2.90 

9.9149 

23  56  13.8 

9.060 

22 

4  13  33.48 

9.1540 

19  28  19.7 

8.988 

22 

5  58  45.76 

9.9144 

23  59    7.7 

9.838 

23 

4  15  42.78 

9.1560 

19  36  34.0 

S.187 

23 

6    0  58.63 

9.9146 

24     1  54.4 

9.718 

24 

4  17  52.20 

9.1580 

N.19  44  42.1 

8.084 

24 

6    3  11.51 

9.9X47 

HM    4  33.9 

9.587 

X. 
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GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  KIQHT  ASCENSION  AND  DECLINATION. 

Hour. 

StghtAaoenslim. 

Dim  for 
1  Minute. 

DeollBfttum. 

DUE  for 
IMlnate. 

Hoar. 

Blgjtit  Ascension. 

nifUfor 
rMinato. 

BocUnation. 

DilLfor 
1  Minute. 

WEL 

)]^EBJJ 

►AY  21. 

purnAY  28. 

0 

h     m     8 
6    3  11.51 

• 

9.9147 

N.24**    4  33''.9 

9.507 

0 

h    m     8 
7  48  31.59 

s 
9.1544 

N^Sl     1.6 

84181 

1 

6    5  24.39 

9.9147 

24    7    6.1 

9.476 

1 

7  50  40.78 

9.1590 

23  47  53.4 

3.199 

2 

6    7  37.27 

9.9147 

24    9  31.0 

9.354 

2 

7  52  49.83 

9.1496 

23  44  38.6 

3.309 

3 

6    9  50.15 

9.9146 

24  11  48.6 

9.933 

3 

7  54  58.73 

9.1471 

23  41  17.2 

3.419 

4 

6  12    3.02 

9.9144 

24  13  58.9 

9.119 

4 

7  57    7.48 

9.1446 

23  37  49.2 

3.599 

5 

6  14  15.88 

9.9149 

24  16    2.0 

1.991 

5 

7  59  16.06 

9.1491 

23  34  14.6 

3.631 

6 

6  16  28.72 

9.9139 

24  17  57.8 

1.800 

6 

8    1  24.53 

9.1395 

23  30  33.5 

3.740 

7 

6  18  41.55 

9.9136 

24  19  46.3 

1.746 

7 

8    3  32.82 

9.1360 

23  26  45.8 

3.648 

6 

6  20  54.36 

9.9133 

24  21  27.5 

1.697 

8 

8    5  40.96 

9.1343 

23  22  51.7 

3.066 

9 

6  23    7.14 

9.9196 

24 '23    1.5 

1.506 

9 

8    7  48.94 

9.1317 

23  18  51.1 

4i»3 

10 

6  25  19.89 

9.9193 

.  24  24  28.2 

1.364 

10 

8    9  56.76 

9.1900 

23  14  44.1 

4.170 

Jl 

6  27  32.61 

9.9116 

24  25  47.6 

1.963 

11 

8  12    4.42 

9.1963 

23  10  30.7 

4.976 

12 

6  29  45.30 

9.9119 

24  26  59.7 

1.149 

12 

8  14  11.92 

9.1936 

23    6  11.0 

4.389 

13 

6  31  57.95 

9.9106 

24  28    4.6 

1.091 

13 

8  16  19.25 

9.1906 

23     1  4iJ^ 

4.487 

14 

6  34  10.56 

9.9097 

24  29    2.2 

0.609 

14 

8  18  26.42 

9.1161 

22  57  12.5 

4.509 

15 

6  36  23.12 

9.9090 

24  29  52.5 

0.778 

15 

8  20  33.42 

9.1153 

22  52  33.9 

4.606 

16 

6  38  35.64 

9.9069 

24  30  35.6 

0.668 

16 

8  21  40.25 

9.1194 

22  47  49.0 

4.800 

17 

6  40  48.10 

ijsffn 

24  31  11.5 

0.537 

17 

8  24  46.91 

9.1006 

22  42  57.9 

4.903 

18 

6  43    0.51 

9.9063 

24  31  40.1 

0.417 

18 

8  26  53.41 

9.1066 

22  38    0.6 

5.006 

19 

6  45  12.86 

9.9063 

24  32    1.5 

0.997 

19 

8  28  59.73 

9.1030 

22  32  57.2 

6.108 

20 

6  47  25.15 

9.9043 

24  32  15.7 

0.176 

20 

8  31     5.88 

9.1011 

22  27  47.7 

6.900 

21 

6  49  37.37 

9.9039 

24  32  22.6 

•••0.056 

21 

8  33  11.86 

9U1089 

22  22  32.1 

6.311 

22 

6  51  49.53 

9.9090 

24  32  22.4 

-0UM3 

22 

8  35  17.67 

941953 

22  17  10.4 
N.22  11  42.6 

6.419 

23 

6  54    1.61 

9.9007 

N.24  32  15.0 

0.183 

23 

8  37  23.30 

9UMI94 

6.519 

THI 

JBSD^ 

lY  22. 

BAl 

^VRDA 

lY  24. 

0 

6  56  13.62 

9.1996 

N.24  32    0.4 

0J09 

0 

8  39  28.76 

9.0806 

Ni22    6    8.9 

6.611 

1 

6  58  25.55 

9.19e9 

24  31  38.7 

0.499 

1 

8  41  34.04 

9.0806 

22    0  29.3 

5.709 

2 

7    0  37.40 

9.1968 

24  31    9.8 

0.541 

2 

8  43  39.15 

9.0837 

21  54  43.8 

6.806 

3 

7    2  49.17 

9.1964 

24  30  33.8 

OUMO 

3 

8  45  44.06 

9.0807 

21  48  52.4 

6J06 

4 

7    5    0.85 

9.1999 

24  29  50.6 

0.778 

4 

8  47  48.83 

9.0777 

21  42  55.1 

64103 

5 

7    7  12.44 

9.1993 

24  29    0.4 

0.806 

5 

8  49  53.41 

9.0748 

21  36  52.0 

6.100 

6 

7    9  23.93 

9.1906 

24  28    3.1 

1.014 

6 

8  51  57.81 

9UI718 

21  30  4ai 

6.196 

7 

7  11  35.33 

9.1609 

24  26  58.7 

1.139 

7 

8  54    2.03 

9.0688 

21  24  28.5 

6.991 

8 

7  13  46.63 

9.1(^4 

24  25  47.3 

1.949 

8 

8  56    6.07 

9.0659 

21  18    8.2 

6.3e« 

9 

7  15  57.82 

9.1ffi7 

'24  24  28.9 

1.366 

9 

8  58    9.94 

9.0630 

21  11  42.2 

6.481 

10 

7  18   8jn 

9.1639 

24  23    3.4 

1.483 

10 

9    0  13.63 

9.0600 

21    5  10.5 

6.574 

11 

7  20  I9.8J) 

9.1691 

24  21  30.9 

1.599 

11 

9    2  17.14 

9.0671 

20  58  33.3 

6407  1 

12 

7  22  30.76 

9.1609 

24  19  51.5 

1.715 

12 

9    4  20.48 

9.0549 

20  51  50.5 

6.700 

13 

7  24  41J52 

9.1783 

24  18    5.1 

1.631 

13 

9    6  23.64 

9U»19 

20  45    2.1 

6.859 

14 

7  26  52.16 

9.1763 

24  16  11.8 

1.M7 

14 

9    8  26.62 

9UH89 

20  38    8.2 

6.943 

15 

7  29    2.68 

9.1743 

24  14  11.5 

9.069 

15 

9  10  29.43 

9.0463 

20  31    8.9 

7403 

16 

7  31   13.08 

9.1793 

24  12    4.3 

9.177 

16 

9  12  32.06 

9.0493 

20  24    4.2 

7.193 

17 

7  33  23;i5 

9.1709 

24    9  50.3 

9.991 

17 

9  14  34.51 

9.0394 

20  16  54.1 

7.913 

18 

7  35  ;«.50 

9.1661 

24    7  29.4 

9.406 

18 

9  16  36.79 

20    9  38.6 

7.300 

19 

7  37  43.52 

9.1660 

24    5    1.7 

9.516 

19 

9  18  38.90 

20    2  17.8 

7.301 

20 

7  39  53.41 

9.1636 

24    2  27.2 

90131 

20 

9  20  40.83 

9.0908 

19  54  51.7 

7.479 

21 

7  42    3.16 

9.1613 

23  59  45.9 

9.744 

21 

9  22  42.59 

%M79 

19  47  20.3 

7.567  , 

i  22 

7  44  12.77 

9.1501 

23  56  .57.9 

9.857 

22 

9  24  44.18 

9.0950 

19  39  43.7 

7.6&3 

23 

7  46  22.25 

9.1S68 

2:)  54    3.1 

9.960 

23 

9  26  45JS9 

9U»91 

19  tU    2.0 

7.736  ' 

24 

7  48  3IJVJ 

9.1644 

N.23  51     1.6 

3.081 

24 

9  28  46.8:) 

9.0199 

N.19  24  15.1 

7.864  i 
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XI. 


GBEENWIOH  MEAK  TIME. 

THE  MOOITS  EIGHT  ASCENSION  AND  DECLINATION, 

Hoar. 

Right  Asoension. 

Ditr.  for 
1  Minute. 

Declination. 

Diftfor 
IMinnte. 

Hour. 

Bight  Aacension. 

Diftfor 
IMinnte. 

mmtat 

IMinnte., 

SI 

rNDAT 

r  25. 

TUESDAY  27. 

h     m     s 

a 

O          /          //  • 

$t 

h     m       ■ 

B 

0      1      tt 

/I 

0 

9  28  46.83 

9.019Q 

N.19  24  15.1 

7.894 

0 

1 1     2  56.55 

1.9180 

N.ll  41  3:3.8 

11.995 

1 

9  30  47.90 

2.0164 

19  16  23.1 

7.909 

1 

11     4  51.60 

1.9170 

11  30  18.6 

11.981 

2 

9  32  48.80 

3.0137 

19    8  26.0 

7.993 

2 

1 1     6  46.59 

1.9159 

11   19    0.1 

11.396 

3 

9  34  49.54 

9.0109 

19    0  23.9 

%jm 

3 

11     8  41.51 

1.9149 

1 1     7  38.3 

11.391 

4 

9  36  50.1 1 

9.0083 

18  52  16.8 

8.160 

4 

11   10  36.38 

1.9140 

10  56  1:3.2 

11.446 

5 

9  38  50.52 

9.0054 

18  44    4.7 

8.943 

5 

11  12  31.19 

1.9131 

10  44  44.8 

11.500 

6 

9  40  50.76 

9.0097 

18  35  47.6 

8.396 

6 

11  14  25.95 

1.9193 

10  33  13.2 

11.. 'OS 

7 

9  42  50.84 

9.0000 

18  27  2.5.6 

8.407 

7 

11  16  20.66 

1.9115 

10  21  38.5 

11.605 

8 

9  44  50.76 

1.9973 

18  18  58.8 

8.487 

8 

11   18  15.33 

1.9108 

10  10    0.6 

11.657 

9 

9  46  50.52 

1.9947 

18  10  27.2 

8.567 

9 

11  20    9.90 

1.9109 

9  58  19.6 

11.708 

10 

9  48  50.12 

1.9990 

18     1  50.8 

8.646 

10 

11  22    4.55 

^  1.9096 

9  46  35.6 

11.758 

11 

9  50  49.56 

1.9893 

17  53    9.7 

8.794 

11 

11  23  59.11 

1.9090 

9  34  48.6 

11.809 

12 

9  52  48.84 

1.9867 

17  44  23.9 

8.803 

12 

11  25  53.63 

1.9085 

9  22  58.5 

11.859 

13 

9  54  47.97 

1.9649 

17  35  33.4 

8.881 

13 

11  27  48.13 

1.9081 

9  11     5.5 

11.907 

14 

9  56  46.95 

1.9817 

17  26  38.2 

8.958 

14 

11  29  42.61 

1.9077 

8  59    9.6 

11.955 

15 

9  58  45.78 

1.9799 

17  17  38.4 

9.035 

15 

11  31  37.06 

1.9074 

8  47  10.9 

19.003 

16 

10    0  44.46 

1.9767 

17    8  34.0 

9.111 

16 

II  .'33  31.50 

1.9079 

8  35    9.3 

19.049 

17 

10    2  42.99 

1.9743 

16  59  25.1 

9.186 

17 

11  35  25.92 

1.9069 

8  23    5.0 

19.095 

16 

10    4  41.38 

1J)790 

16  50  11.7 

9.961 

18 

1 1  37  20.:33 

1.9068 

8  10  57.9 

19.141 

19 

10    6  39.63 

1.9696 

16  40  53.8 

9.335 

19 

11  :39  14.74 

1.9008 

7  58  48.1 

13.186 

20 

10    8  37.73 

1.9679 

16  31  31.5 

9.408 

20 

11  41    9.15 

1.9068 

7  46  :i5.6 

19.931 

21 

1  10  10  35.69 

1.9649 

16  22    4.8 

9.481 

21 

11  43    :3.55 

1.9068 

7  34  20.4 

19J274 

22 

10  12  33.52 

10)637 

16  12  33.8 

9.554 

22 

11  44  57.96 

1.9069 

7  22    2.7 

13.317 

23 

10  14  31.21 
M( 

1.9604 

)NDA1 

N.16    2  58.4 
I  26. 

9.696 

23 

1 1  46  52.38 
WEI 

1.9071 

mESD 

In.  7    9  42.4 
AY  28. 

19.359 

0 

10  16  28.77 

1.9589 

N.15  53  18.7 

9.697 

0 

11  48  46.81 

1.9073 

N.  6  57  19.6 

19.401 

1 

10  18  26.20 

1.9561 

15  43  34.8 

9.767 

1 

11  50  41.25 

1.9076 

6  44  54.3 

19.443 

2 

10  20  2:3.50 

1.9540 

15  33  46.7 

9.837 

2 

1 1  52  35.72 

1.9080 

6  32  26.6 

13.489 

3 

10  22  20.68 

1.9519 

15  23  54.4 

9.907 

3 

11  51  30.21 

1.9084 

6  19  56.5 

19.533 

4 

10  24  17.73 

1.9498 

15  13  57.9 

9.976 

4 

1 1  56  24.73 

1.9089 

6    7  24.0 

19U>61 

5 

10  26  14.65 

J.9477 

15    3  57.3 

10.044 

5 

11  58  19.28 

ijmi 

5  54  49.2 

19.599 

6 

10  28  11.45 

1.9458 

14  5:3  52.7 

10.111 

6 

12    0  1:3.86 

1.9100 

5  42  12.1 

19.637 

7 

10  30    8.14 

1.9439 

14  43  44.0 

10.178 

7 

12    2    8.48 

1.9107 

5  2J)  32.8 

19.674 

8 

10  32    4.72 

1.9490 

14  :33  31.3 

10.944 

8 

12    4    3.14 

1.9114 

5  16  51.3 

19.710 

9 

10  34     1.18 

1.9401 

14  23  14.7 

10.310 

9 

12    5  57.85 

1.9199 

5    4     7.() 

19.746 

10 

10  35  57.53 

1.9383 

14  12  54.1 

10.375 

10 

12    7  52.61 

1.9131 

4  51  21.8 

13.780 

11 

10  37  53.78 

1JKW6 

14    2  29.7 

10.439 

11 

12    9  47.42 

1.9140 

4  38  34.0 

19.813 

12 

10  39  49.93 

1.9350 

13  52    1.4 

10.503 

12 

12  11  42.29 

1.9150 

4  25  44.2 

19.847 

13 

10  41  45.98 

1.9339 

13  41  29.3 

10.567 

13 

12  13  37.22 

1.9160 

4  12  52.4 

19.880 

14 

10  43  41.92 

1.9315 

13  30  53.4 

10.630 

14 

12  15  :32.21 

1.9179 

3  59  58.6 

19.919 

15 

10  45  37.76 

:.9999 

13  20  13.7 

10.699 

15 

12  17  27.28 

1.9185 

3  47    3.0 

19.943 

16 

10  47  3:3.51 

10)385 

13    9  30.3 

10.754 

16 

12  19  22.43 

1.9198 

3  34    5.5 

19.973 

17 

10  49  29.18 

..9971 

12  58  4:3.2 

10.815 

17 

12  21   I7.6() 

1.9911 

3  21     6.2 

13.009 

18 

10  51  24.76 

1.9956 

12  47  52.5 

10.675 

18 

12  23  12.97 

1.9995 

3    8    5.2 

13.031 

19 

10  53  20.25 

lMi2 

12  36  58.2 

lOJBOS 

19 

12  25    8.36 

1.9940 

2  55    2,5 

13.059 

20 

10  55  15.66 

1.9999 

12  26    0.3 

10.994 

20 

U  27    :3.85 

1.9956 

2  41  58.1 

13.087 

21 

10  57  11.00 

1J»16 

12  14  58.9 

11.053 

21 

12  28  59.43 

1.9979 

2  28  5>.0 

13.114 

22 

10  59    6.26 

1.9903 

12    3  54.0 

11.111 

22 

12  30  5.5.11 

1.9988 

2  15  44.4 

13.139 

23 

11     1     1.44 

1.9191 

1 1  52  45.6 

11.168 

23 

12  32  50.89 

1.9306 

2    2  :35.3 

13.163 

24 

11    2  56.55 

1.9180 

N.ll  41  33.8 

11.995 

24 

12  34  46.78 

1J394 

N.  1  49  24.8 

13.187 

-               -                   ^ 

— 

- 

- 

—    —                        — 

— 
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QRBBNWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Boar. 

BIChtAMMMkm. 

DiAfor 
IMinnta. 

DeoliiiatlaK. 

DiAfor 
IMinate. 

Hour. 

• 

Klght  Aaoenaion. 

Difffor 
lliinato. 

I>MllDftti0ll. 

Dlff.for 
1  Minute. 

THl 

JRSD^ 

LY  29. 

SATUBDAY  31. 

1       h    m     s 

B 

O         1         II 

II 

h     m     B 

8 

e      /      ## 

// 

0 

12  34  46.78 

1.0394 

N.  1  49  24.8 

13.187 

0 

14  10  59.34 

9.1040 

S.  8  53  57.0 

13.913 

1 

12  36  42.78 

1.9343 

I  36  12.8 

13.911 

1 

14  13    5.74 

9.1099 

9    7    9.0 

13.186 

:    2 

12  38  38iK) 

].93a9 

1  22  59.4 

13.334 

2 

14  15  12.45 

9.1145 

9  20  19.4 

>      13.156 

1     3 

12  40  35.13 

lJn89 

1     9  44.7 

13.956 

3 

14  17  19.48 

9.1199 

9  33  28.0 

13.198 

!     4 

12  42  31.49 

1.9404 

•    0  56  28.7 

13.977 

4 

14  19  26.84 

9J255 

9  46  34.7 

13.096  • 

5 

12  44  27.98 

1.9496 

0  43  11.5 

13.996 

5 

14  21  34..54 

9.131 1 

9  59  39.5 

13.063 

6 

12  46  24.60 

\J9i48 

0  29  S3.2 

13.315 

6 

14  23  42.57 

9.1467 

10  12  42.2 

13.0*28   ' 

7 

12  48  2I.*)6 

1.9471 

0  16  33.7 

13.334 

7 

14  25  50.94 

9.1493 

10  25  42.8 

19.099  ' 

8 

12  50  18.26 

1J»495 

N.  0    3  13.1 

13.359 

8 

14  27  59.65 

9.1481 

10  38  41.2 

19.954 

9 

12  52  15.30 

l.9ftJ9 

S.  0  10    8.5 

13.366 

9 

14  30    8.71 

9.1530 

10  51  37.3 

19.9)6  1 

10 

12  54  12.49 

1.9S45 

0  23  31.0 

13.3tfO 

10 

14  32  18.12 

9.1596 

11     4  31.1 

19.876 

II 

12  56    9.84 

1.9571 

0  36  54.4 

13.398 

11 

14  34  27.89 

9.1657 

11   17  22.4 

19.833 

12 

12  58    7.34 

1.9S97 

0  50  18.7 

13.419 

12 

14  36  38.01 

9.1717 

11  30  11.1 

19.790 

J3 

13    0    5.00 

1.9094 

1     3  43.8 

13.494 

13 

J  4  38  48.49 

9.1778 

1 1  42  57.2 

19.745  1 

14 

13    2    2.83 

1.9053 

1   17    9.6 

13.436 

14 

14  40  59.34 

9.1839 

1 1  55  40.5 

19.696  ■ 

15 

13    4    0.84 

1.90KI 

1  30  36.1 

13.447 

15 

14  43  10.56 

9.1901 

12    8  21.0 

19.651 

16 

13    5  59.02 

1.9719 

1  44    3.3 

13.458 

16 

14  45  22.15 

9.1964 

12  20  58.6 

19.001 

17 

13    7  57.38 

1.9749 

i  57  31.1 

13.468 

17 

14  47  34.11 

9.9094 

12  :}3  a3.1 

19.549 

18 

13    9  55.92 

1.9773 

2  10  59.5 

13.477 

18 

14  49  46.44 

9..9067 

12  46    4.5 

19.497   ' 

19 

13  11  54.&5 

1.9605 

2  24  28J) 

13.483 

19 

14  51  59.15 

9.9151 

12  58  32.7 

19.443 

20 

13  13  53.58 

1.9837 

2  37  57.4 

13.4«0 

20 

14  54  12.25 

9.9916 

13  10  57.6 

ia.3t<7  ■ 

21 

13  15  52.70 

IJ»70 

2  51  26.9 

13.494 

21 

14  56  25.74 

9.9981 

13  2:)  19.1 

19.399 

22 

13  17  52.02 

1JI004 

3    4  56.7 

13.406 

22 

14  58  39.62 

9.9346 

13  35  37.1 

19.970 

23 

13  19  51.55 

1.0939 

S.  3  18  26.7 

13.509 

23 

15    0  53.89 

9.9411 

S.13  47  51.5 

19.910 

Fl 

aiDAi 

30. 

SUNr 

>AY,  J 

UNE  1. 

0 

1 

13  21  51J29 
13  23  51.25 

1.9075 

S.  3  31  56.9 
3  45  27.2 

13.504 

0| 

15    3    8.55  1 

9.9477 

S.14    0    2.3 

19.146 

94)011 

I3J06 

2 

13  25  51.42 

9.0047 

3  58  57.5 

13.506 

3 

13  27  51.81 

9.0004 

4  12  27.8 

13.504 

4 

13  29  52.43 

9.0193 

4  25  58.0 

13.509 

5 

13  31  53.29 

9.0109 

4  39  28.0 

13.499 

PHASES 

OF  t: 

HE  MOON, 

» 

6 
7 

13  33  54.38 
13  a5  55.71 

9j0909 

4  52  57.8 

5  6  27.4 

13.495 

9.0949 

13.490 

8 

13  37  57.29 

9.0904 

5  19  56.6 

13.48>] 

d       h 
ay      4      9 

mft 

9 
10 

13  39  59.12 
13  42     1.20 

9J096 
9UXI68 

5  33  25.3 
5  46  5.3.5 

13.474 
13.466 

( 

3  Full  Moon  . 

.    .  M 

m 

8.9 

11 

13  44    3.54 

9JH19 

6    0  21.2 

13.457 

< 

[   LastQiiartei 

r  .    .    . 

.     11       4    ! 

21.6 

12 

13  46    6.14 

9U>4G6 

6  13  48.3 

13.446 

{ 

^  Nhw  Moon 

... 

.    18      8 

18.5 

13 

13  48    9.01 

9.0501 

6  27  14.7 

13.433 

14 

13  50  12.15 

9a»40 

6  40  40.3 

13.419 

a 

]>  First  Quarte 

r .    .    . 

.    26    10    ; 

33.9 

15 
16 

13  .52  15.56 
13  54  19.25 

90)509 
9JW39 

6  54    5.0 

7  7  28.8 

13.404 

--   -.^ 

_  _ 

—  

17 

13  56  23.23 

9.0067  i 

7  20  51.6 

13.379 

d       h 

18 

13  58  27.49 

9.0735  , 

7  34  13.4 

13J53 

< 

C   Perigee  .    . 

•     .   A'l 

lay      8    10.4 

19 

14    0  32.05 

9.0784 

7  47  34.0 

13.333 

^                       O 

^m                A 

IF 

20 

14    2  36.90 

9.0633 

8    0  53.4 

13.319 

i 

[  Apogee  .    . 

•     .     . 

.    24      0.2 

21 

14    4  42.05 

9.0«3  , 

8  14  11.5 

13.990 

23 

14    6  47.50 

9JM34 

8  27  28.2 

13.966 

23 

14    8  53J26 

9J1967 

8  40  43.4 

13.940 

24 

14  10  59.34 

si.1040 

S.  8  53  57.0 

13.913 
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OBBEliWiOH  MEAN  TDIB. 

LUNAB  DISTANCES. 

P.L. 

P.L. 

P.  L. 

P.  L. 

1 
1 

Name  and  Direction 
of  Object. 

Noon. 

of 
Diff. 

lilh. 

of 
Dlff. 

Vlh. 

of 
Diff. 

1XJ». 

of 
Diff. 

Aldebaran 

W. 

0          1        It 

111  23  10 

9766 

0          1        10 

112  58  22 

9759 

114  33  52 

9739 

O          1        It 

116    9  4X) 

9795 

Pollux 

w. 

67  12  38 

9768 

68  47  47 

9754 

70  23  15 

9740 

71  59    2 

9795 

1 

Regulus 

w. 

31  17  56 

97iM 

32  52  31 

9778 

34  27  28 

9759 

36    2  49 

9743 

An  tares 

E. 

69  31  38 

9789 

67  56  47 

9768 

66  21  37 

9755 

64  46  10 

9740 

1 

Mars 

E. 

73  37  30 

9799 

72    1  20 

9708 

70  24  51 

• 

9603 

68  48    2 

9679 

1 

2 

Pollux 

W. 

80    2  52 

9651 

81  40  38 

9637 

83  18  43 

9699 

84  57    7 

9607 

1 

Saturn 

W. 

45  13  22 

9651 

46  51    7 

9637 

48  29  12 

9699 

50    7  37 

9606 

Regulus 

W. 

44    5     1 

9661 

45  42  32 

9645 

47  20  24 

9630 

48  58  38 

9615 

An  tares 

E. 

56  44  22 

9674 

55    7    7 

9660 

53  29  34 

9648 

51  51  43 

9635 

y 

Mars 

E. 

60  39    0 

9603 

59    0  11 

9588 

57  21     2 

9574 

55  41  32 

9560 

1 

a  Aquil» 

E. 

103    5  58 

3406 

101  43  49 

3384 

100  21  14 

3369 

98  58  14 

3340 

1 

3 

Pollux 

W. 

93  14    6 

9537 

94  54  28 

9594 

96  35    8 

9510 

98  16    8 

9496 

1 

Saturn 

W. 

58  24  45 

9535 

60    5  10 

9599 

61  45  54 

9509 

63  26  56 

9494 

Regulus 

W. 

57  14  57 

9540 

58  55  14 

9596 

60  35  50 

9519 

62  16  47 

9499 

Antares 

E. 

43  38  20 

9578 

41  58  53 

9566 

40  19  12 

9556 

38  39  17 

9547 

Mars 

£. 

47  19    4 

9488 

45  37  34 

9474 

43  55  45 

9460 

42  13  37 

9447 

1 
1 

a  AquilsB 

E. 

91  57  26 

3951 

90  32  17 

3938 

89    6  53 

3994 

87  41   13 

3913 

1 

Jupiter 

E. 

105  30  23 

9550 

103  50  32 

9545 

102  10  22 

9531 

100  29  52 

9516 

4 

Pollux 

W. 

106  45  37 

9434 

108  28  23 

9493 

110  11  25 

9411 

111  54  43 

9400 

Saturn 

w. 

71  56  48 

9430 

73  39  39 

9419 

75  22  48 

9407 

77    6  12 

9306 

J 

Regulus 

w. 

70  46  10 

9433 

72  28  57 

9491 

74  12    0 

9409 

75  55  20 

9308 

1 

Mars 

£. 

33  38  19 

9385 

31  54  22 

9374 

30  10    9 

9363 

28  25  40 

9359 

a  Aquil« 

E. 

80  29  59 

3175 

79    3  22 

3173 

77  36  41 

3179 

76    9  59 

3173 

1 

Jupiter 

E. 

92    2  47 

9453 

90  20  28 

9449 

88  37  53 

9430 

86  55    1 

9416 

5 

Saturn 

W. 

85  47    7 

9345 

87  32    1 

9336 

89  17    8 

9397 

91     2  26 

9319 

, 

Regulus 

W. 

84  a5  57 

9346 

86  20  47 

9336 

88    5  51 

9398 

89  51     8 

9391 

1 

Spica 

W. 

30  57  41 

9449 

32  40  16 

9494 

34  23  18 

9407 

36    6  43 

9399 

, 

a  Aquilfe 

E. 

68  57  23 

3906 

67  31  20 

3918 

66    5  3:^ 

3935 

64  40    6 

3954 

Jupiter 

E. 

78  16  49 

9368 

76  32  27 

9358 

74  47  52 

9350 

73    3    5 

9341 

Fomalhaut 

E. 

99  4;^  57 

9510 

98    3  10 

9508 

96  22    8 

9400 

94  40  5:3 

9489 

6 

Regulus 
Spica 

W. 

98  40  19 

9986 

100  26  39 

9980 

102  13    8 

9974 

103  59  44 

9969 

W. 

44  48  50 

9331 

46  34    4 

9391 

48  19  32 

9314 

50    5  11 

9306 

a  Aquilee 

E. 

57  39  40 

3409 

56  17  26 

lAAA 

54  56    0 

3493 

53  35  28 

3545 

1 
1 

Jupiter 

E. 

64  16  20 

9306 

62  30  29 

9300 

60  44  30 

9995 

58  58  23 

9990 

Fomalhaut 

E. 

86  11  39 

9454 

84  29  20 

9440 

82  46  55 

9445 

81     4  24 

9441 

7 

Spica 

W. 

58  55  59 

9977 

60  42  32 

9973 

62  2!)  II 

9960 

64  15  55 

9966 

Jupiter 

E. 

50    6  16 

9973 

48  19  36 

9971 

46  32  53 

9960 

44  46    8 

9968 

Fomalhaut 

E. 

72  30  58 

9436 

70  48  16 

9438 

69    5  36 

9441 

67  23    0 

9445 

a  Pegasi 

E. 

90  36  17 

9651 

88  58  32 

9060 

87  20  43 

9648 

85  42  54 

9648 

8 

Spica 

W. 

73  10  28 

9950 

74  57  29 

9958 

76  44  :U) 

9959 

78  31  31 

9950 

1 

Antares 

W. 

27  28  13 

9333 

29  13  24 

9393 

30  58  50 

9314 

32  44  29 

9307 

1 

Jupiter 

E. 

35  52  14 

9971 

34    5  31 

9979 

32  18  52 

9974 

30  32  17 

9978 

Fomalhaut 

E. 

58  51  43 

9479 

57  10    0 

9489 

55  28  32 

9501 

53  47  21 

9514 

a  Pegasi 

E. 

77  34  16 

9665 

75  56  50 

9673 

74  19  34 

9681 

72  42  29 

9091 

SirN 

• 

E. 

132  17  34 

9541 

130  37  J8 

9540 

128  57    1 

9540 

127  16  45 

9540 

XIV. 
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GBEENWIOH  MBAliT  TDiB. 

LUNAR  DI8TAK0R8. 

• 

^^m  _ ^  «_  J    ^^»     _ 

« « 

P.L. 

P.L. 

P.L. 

1 

P.L. 

1 

Name  Mid  DlreeuoD 
or  Objoet. 

Midnight 

of 
Diff. 

XVk 

of 

Difr. 

XVI  lib. 

of 
DUL 

9083 

XXP>. 

1 

of 

niir. 

Aldebaran 

W. 

117  45  47 

9710 

1 19  22  13 

9007 

0          1       u 

120  58  57 

0         i      it 

122  36    0 

9668 

Pollux 

W. 

73  35    9 

9710 

75  11  35 

9609 

76  48  21 

9680 

78  25  27 

9666  ! 

ReguliiB 

w. 

37  3d  31 

sns 

39  14  36 

9708 

40  51     2 

9009 

42  27  51 

9677  1 

Antnres 

E. 

(jfj  10  24 

S797 

61  34  21 

9713 

59  57  59 

9700 

58  21   19 

9687 

Maeb 

E. 

67  10  54 

9683 

65  :)3  26 

9647 

63  55  37 

9639 

62  17  29 

1 

9610 

2 

Pollux 

W. 

86  35  52 

9S03 

88  14  56 

9579 

89  54  20 

1 
9964 

91  34    3 

9590 

Saturn 

W. 

51  46  23 

9S01 

53  25  29 

9978 

55    4  54 

9509 

56  44  40 

9540  , 

Regulus 

W. 

50  37  12 

9909 

52  16    8 

9584 

5!)  55  24 

9900 

55  a5    1 

9595 

Antares 

E. 

50  13  36 

9093 

48  35  11 

9610 

46  56  30 

9598 

45  17  33 

9587 

Mam 

E. 

54     1  42 

9M5 

52  21  :j2 

9931 

50  41     3 

9517 

49    0  13 

9503 

a  Aquilv 

E. 

U7  34  47 

3310 

96  10  58 

3300 

94  46  47 

3983 

93  22  17 

3907 

3 

Pollux 

W. 

99  57  26 

9463 

101  39    2 

0470 

103  20  57 

9456 

105    3    8 

9448 

Saturn 

W. 

65    8  18 

9481 

66  49  59 

9468 

68  31  57 

9456 

70  14  14 

9449 

Regiilus 

W. 

63  58    2 

9485 

m  39  37 

9479 

67  21  30 

9490 

69    3  41 

9448 

Antares 

E. 

36  59  10 

9540 

35  18  53 

9939 

33  38  25 

9507 

31  57  50 

9999 

Mars 

E. 

40  31   10 

9434 

38  48  24 

9491 

37    5  20 

9400 

35  21  58 

%W 

a  AquUie 

E. 

86  15  19 

3909 

64  49  13 

3194 

a3  22  57 

3187 

81  56  :32 

3100 

JUFITRR 

E. 

96  49    4 

9504 

97    7  57 

9401 

95  26  31 

9470 

93  44  48 

9400 

4 

Pollux 

W. 

113  38  17 

9300 

115  22    5 

9380 

117    6    8 

9370 

1 18  50  25 

9361 

Saturn 

W. 

78  49  53 

9384 

80  33  49 

9374 

82  18     1 

9304 

84    2  27 

9354 

ReiniluB 

W. 

77  38  57 

8387 

79  22  50 

9377 

81     6  58 

9966 

82  51  20 

9358  ' 

Mars 

E. 

26  40  56 

9349 

24  55  59 

9339 

2:3  10  47 

9399 

21  25  2i 

9313 

a  Aqiiilw 

K. 

74  43  17 

3175 

73  16  38 

3179 

71  50    4 

3180 

70  23  38 

3195  , 

JUFITBR 

E. 

85  11  53 

9407 

83  28  29 

9897 

81  44  50 

9387 

80    0  57 

9378  ' 

1 

5 

Saturn 

W. 

92  47  58 

9311 

94  :K\  41 

9304 

96  19  a5 

9997 

98    5  39 

9990  ! 

ReguliiB 

W. 

91  36  36 

9313 

93  22  16 

9306 

95    8    7 

9999 

96  54    8 

9999 

Spica 

W. 

37  50  32 

9377 

:«»  34  40 

9383 

41   19    7 

9359 

43    3  51 

9341 

a  Aquilae 

E. 

63  15     1 

3075 

61  50  21 

3300 

60  26  12 

3330 

5:»    2  37 

3364 

Jupiter 

H. 

71  18    6 

9333 

m  :i2  55 

9396 

67  47  3:J 

9319 

66    2     1 

9319 

Fomnlbaut 

E. 

92  59  24 

9480 

9i   17  43 

9479 

89  35  51 

9465 

87  53  49 

9450 

6 

Re^ilus 
Spica 

W. 

105  46  28 

9905 

107  3:)  18 

9061 

109  20  14 

9958 

111     7  15 

9955 

W. 

51  51    2 

9990 

5:1  37    3 

9909 

55  2:3  14 

9987 

57    9  33 

9989 

a  Aquilv 

E. 

52  15  54 

3008 

50  57  26 

3673 

49  40  10 

3749 

48  21  15 

3839 

Jupitbr 

E. 

57  12    9 

9986 

55  25  48 

9989 

53  39  22 

9979 

51  52  51 

9976 

Ponmlhaut 

E. 

79  21  48 

9439 

77  39    8 

9437 

75  5(>  26 

9436 

74  13  42 

9435 

7 

Spica 

W. 

66    2  44 

9964 

67  49  36 

9989 

m  3()  31 

9960 

71  23  29 

9950 

Jupiter 

E. 

42  59  22 

9967 

4i   12  34 

9967 

39  25  47 

9968 

37  38  59 

9969 

Fomaibaut 

E. 

a5  40  29 

9449 

63  58    4 

9454 

62  15  47 

9461 

60  3:^  40 

9469 

a  Pegasi 

E. 

84    5    4 

9648 

m  27  15 

9691 

80  49  30 

9655 

79  M  50 

9658 

8 

Spica 

W. 

80  18  31 

9950 

H2    5  30 

9960 

83  52  28 

9961 

85  :«)  2:3 

9963 

Antares 

W. 

34  30  18 

9309 

:|6  16  16 

9997 

38    2  20 

9993 

39  4H  :W) 

9991 

Jupiter 

E. 

28  45  46 

9984 

2«i  .59  23 

9900 

25  13    9 

9997 

2:3  27    5 

9304 

Fomaibaut 

E. 

52    6  28 

9530 

50  25  57 

9547 

48  45  49 

9906 

47    6    8 

95f9  1 

a  Pegasi 

E. 

71     5  37 

9708 

6!>  2*)    0 

9715 

67  52  40 

9799 

66  16  39 

9745 

Sun 

E. 

125  36  28 

9941 

123  56  12 

9549 

122  15  58 

9943 

120  35  46 

9545 

88 
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OKEENWIGH  MEAN  TIME. 


LUNAB  DISTANCES. 


9 


Karoe  and  Direction 
of  Object. 


10 


11 


12 


13 


14 


15 


16 


20 


21 


22 


Spica  W. 

Aotares  W. 

Mars  W. 

Fomalhaut  E . 

a  Pegasi  E  . 

Sun  E. 

Spica  W. 

Antares  W. 

Mars  W. 

a  Pegasi  E  • 

Sun  E  . 

Antares  W. 

Mars  W. 

a  AquiliB  W. 

Sun  E. 

Antares  W. 

Mars  W. 

a  Aqiiilfe  W. 

Jupiter  W. 

Sun  E. 

Antares  W. 

a  Aquile  W. 

Jupiter  W. 

Sun  E. 

aAqitilas  W. 

Jupiter  W. 

Sun  E. 

cr  Aquilie  W. 

Jupiter  W. 

Sun  E  . 

a  Aquilie  W. 

Jupiter  W. 

Sun  E. 

Sun  W. 

ReguluB  E . 


Noon. 


Sun 

Refifiiliis 

Spica 

W. 
E. 
E. 

30  23  37 

57  34    9 

111  35  27 

Sun 
Saturn 
Rejfulus 
Spica 

W. 
E. 
E. 
E. 

41  29  51 

44  43  14 

45  32  13 

99  35  30 

87  26  16 
41  34  43 
38  13  37 

45  26  58 
64  40  59 

118  55  36 

101  38  45 

55  44  35 
52  43    7 

52  13  17 
105  36  31 

69  50  48 
67  7  22 
37  44  52 
92  2:3  18 

&3  50  7 
81  24  23 

46  2  27 
21  12  1 
79  17  52 

97  40  39 

56  (i  32 
34  57     1 

66  21  27 

67  0  51 
48  35  52 

53  34  57 

78  15  19 
62  5  24 
40  59  21 

89  32  16 
75  24  6 
28  35  56 

19  7  47 
69  48  12 


P.L. 
of 

Diff. 


9965 
9989 

9184 
96M 
9709 
9547 

9SI99 

9997 
9903 
9986 
9573 

9396 
9936 

5974 
9619 

9368 
9977 
4096 
9414 
9650 

9410 
3530 
9433 
9713 

3306 
9477 
9779 

3970 
9533 
9638 

3303 

9505 
9016 

3960 


mh. 


3390 


9086 

3380 
3030 
3036 

3041 


P.L. 

of 
Diff. 


o   I  n 

89  13  5 
43  20  59 
40  2  29 
43  48  22 

63  5  42 
117  15  29 

103  24  54 
57  30  39 
54  31  29 
50  42  47 

103  57  0 

71  36  8 
68  54  55 

38  38  18 

90  44  40 

85  34  27 
83  10  56 
47  13  39 
22  55  16 
77  40  18 

99  23  48 
57  26  23 
36  39  48 

64  45  4 

68  24  30 

50  17  36 

51  59  53 

79  40  5 
63  45  52 

39  25  44 

90  56  24 
77  3  7 
27  3  58 

20  32  45 
68  15  44 

31  47  25 

56  3  17 

110  4  56 

42  52  30  i 

43  13  50 

44  2  44  i 

96  6  9 

I 

I 


9967 
9989 
9184 
9649 
9789 
9549 

9997 
9990 

9907 
3090 
9577 

9331 
9941 
5049 
9617 

9374 


3030 
9413 
9665 

9496 
3404 
9438 
9790 

3315 
9484 

9780 

3960 
9540 
9847 

3311 
9603 
9997 

3966 

9903 

3398 
9076 
9909 

3386 
3046 
3044 
3047 


Vlh. 


90  59  50 
45    7  15 

41  51  20 

42  10  24 
6!  30  51 

115  35  26 

105  10  56 
59  16  39 
56  19  46 

49  13  11 
lOi  17  34 

73  21  22 
70  42  21 
39  34  40 
89  6  9 

87  18  38 
84  57  21 
48  26  19 

24  38  32 
76  2  52 

101  6  46 
58  46  54 
38  22  30 
63    8  51 

69  48  24 
51  59  12 

50  25    0 

61    4  $2 

65  26  9 
37  52  17 

92  20  22 
78  41  56 

25  32  14 

21  57  36 

66  43  29 

33  11     3 

54  32  36 

108  34  34 

44  15    2 

41  44  35 

42  33  25 
96  36  55 


P.L. 

of 

Diff. 


9970 


9186 
9673 
9804 
9559 

9309 
9309 
9911 
3075 
9589 

9336 
9946 
4839 
9693 

9380 
9987 
3860 
9414 
9679 

9433 
3460 
9443 
9797 

3303 
9401 
9788 

3971 
9547 
9856 

3399 
9619 
9038 

3974 
9913 

3336 
9085 
3000 

3309 
3063 
3059 
3053 


\x> 


t' 


92  46  32 

46  53  32 
43  40  8 
40  a3    8 

59  56  26 
113  55  26 

106  56  51 
61  2  35 
58    7  57 

47  44  31 
100  38  15 

75  6  28 
72  29  40 
40  a3  44 
87  27  46 

89  2  40 
86  43  38 
49  40  19 
26  21  45 
74  25  36 

102  49  35 

60  8  2 
40    5    3 

61  32  48 

71  12  32 
53  40  38 

48  50  16 

82  29  37 
67  6  15 
36  19    3 

93  44    8 

80  20  as 

24    0  44 

23  22  19 
65  11  25 

34  34  33 
53    2    6 

107  4  21 

45  37  27 

40  15  28 

41  4  16 
95    7  48 


P.L. 
of 

Diff 


9974 


9180 
9707 
9827 
9555 

9308 
9307 
9915 
3197 
9567 

9341 
9951 
4660 


9993 
3789 
9415 
9679 

9440 
3431 
9448 
9734 

3903 
9408 
9707 

3973 
9554 
9866 

3334 

9091 
9050 

3981 
9099 

3343 
9994 

3007 

3308 
3060 
3050 
3060 
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OBEENWIOH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

Name  and  Dir««itnii 
of  ObjMt. 

Midnight. 

P.L. 

of 

Dlff. 

XVh. 

P.L. 

of 

DliK 

XVlUb. 

P.L 

of 

Dlff. 

XXP». 

P.L. 

of 

Dlff. 

O         '        n 

O           1       11 

O          '        // 

0          1         It 

9 

Spica 

W. 

94  33    9 

2m 

96  19  41 

9980 

98    6    8 

9984 

99  52  30 

9968 

All  tares 

W. 

48  39  49 

9989 

50  26    4 

9991 

52  12  17 

9993 

.53  .58  28 

9995 

Mars 

W. 

45  28  52 

9191 

47  17  32 

9194 

49    6    8 

9107 

50  .54  3J> 

9900 

Fomaihaiit 

E. 

38  5(i  40 

9749 

37  21     5 

9795 

35  46  31 

9848 

34  13    6 

2iil0  ; 

a  Pegnsi 

E. 

56  22  .% 

9B&4 

m  49  18 

2689 

55  16  36 

9914 

53  44  35 

2948 

Suit 

E. 

112  15  29 

9556 

110  li5  37 

9»61 

108  55  50 

9565 

107  16    8 

9569  , 

10 

Spicii 

W. 

108  42  38 

9313 

no  28  18 

9319 

112  13  50 

9395 

113  59  14 

9331 

Antares 

W. 

62  48  24 

9310 

64  34     9 

9314 

66  19  48 

9318 

68    5  21 

9322 

Mars 

W. 

59  56    2 

9919 

6i  44    2 

9993 

63  31  55 

9997 

65  19  41 

9931   1 

a  Pegnsi 

E. 

46  16  54 

3184 

44  50  25 

3949 

43  25  12 

3317 

42     1  20 

3396  > 

Sun 

E. 

96  59    2 

9509 

97  19  55 

9507 

95  40  56 

9609 

94    2    3 

9607 

11 

Antares 

W. 

76  51  27 

9346 

78  :)6  19 

9359 

80  21     3 

9357 

82    5  39 

9963 

Mars 

W. 

74  16  52 

9956 

.  76    3  56 

9961 

77  50  53 

9967 

79  37  42 

9979 

a  Aqiiile 

W. 

41  35  17 

4503 

42  39    6 

4363 

43  45     1 

4937 

44  52  .52 

4197 

Sun 

E, 

85  49  31 

9635 

84  11  24 

9641 

82  33  25 

9647 

60  .55  34 

9654 

12 

Atitares 

W. 

90  46  34 

9399 

92  30  19 

9398 

94  13  55 

9406 

95  57  22 

9419 

Mars 

W. 

86  29  47 

9999 

90  15  47 

9305 

92     1  39 

931J 

93  47  22 

9317 

J 

a  Aq  III  Is 

W. 

50  55  32 

3794 

52  11  5:) 

3667 

53  29  12 

3617 

54  47  27 

3579 

JunTBR 

W. 

26    4  56 

9417 

29  48    4 

9490 

31  31     9 

9494 

33  14    8 

9499 

Hun 

E. 

72  48  28 

9685 

71  11  29 

9601 

69  34  39 

9606 

67  57  58 

9706  ; 

•  13 

Antares 

W. 

104  32  13 

9447 

106  14  42 

9454 

107  57    0 

9461 

109  39    8 

9469 

a  Aqiiiltt 

W. 

61  29  43 

3406 

62  51  53 

3389 

64  14  30 

3369 

65  37  .30 

3343 

Jupiter 

W. 

41  47  29 

9459 

43  29  47 

9458 

45  11  57 

9465 

46  53  59 

9471 

Sun 

£. 

59  56  54 

9741 

58  21  10 

9748 

56  45  36 

9756 

55  10  12 

9764 

14 

a  Aquilie 

W. 

72  36  51 

3986 

74     1   19 

3980 

75  25  53 

3974 

76  .50  35 

3972 

JunTER 

W. 

55  21  54 

9505 

57    3    2 

9519 

58  43  59 

9519 

60  24  47 

9596 

Sun 

E. 

47  15  44 

9805 

45  41  22 

9813 

44    7  10 

9891 

42  33  10 

9830  t 

15 

a  Aquile 

W. 

63  54  20 

3977 

85  18  58 

3989 

86  43  32 

3987 

86    7  58 

1 
3994  ■ 

Jupiter 

W. 

68  46  11 

9561 

70  25  57 

9569 

72    5  31 

9578 

73  44  54 

9587 

Sun 

E. 

34  46     1 

9876 

3:)  13  10 

9886 

31  40  33 

9895 

30    6    8 

9905  . 

16 

a  Aquil» 

W. 

95    7  40 

3347 

96  30  57 

3360 

97  53  59 

3376 

99  16  43 

3394 

JupiTxm 

W. 

81  59    0 

9630 

83  37  14 

9639 

85  15  17 

9648 

86  53    7 

9657 

Sun 

E. 

22  29  29 

9963 

20  58  30 

9976 

19  27  47 

9909 

17  57  23 

3008 

20 

Sun 

W. 

24  46  53 

3968 

26  11  18 

3995 

27  35  34 

3304 

28  59  40 

.1319 

Regiiliis 

E. 

63  39  :U 

9939 

62    7  55 

9941 

60  ;I6  28 

90SO 

59    5  13 

9950 

21 

Sun 

W. 

35  57  54 

3351 

37  21     5 

3350 

38  44    9 

3366 

40    7    4 

1 

3373  ( 

1 

Refill  us 

E. 

51  31  46 

3003 

50    1  :)8 

3019 

48  31  39 

3090 

47     1  51 

3028 

Spica 

E. 

105  34  17 

3014 

104    4  2:3 

3091 

102  34  37 

3098 

101     4  59 

3035 

1 

22 

Sun 

W. 

46  59  45 

3403 

46  21  57 

3408 

49  44    3 

3414 

51     6    4 

3490, 

Saturn 

E. 

38  46  30 

3066 

37  17  39 

3073 

;J5  48  57 

3079 

34  20  22 

3086 

ReguluB 

E. 

39  a5  16 

3067 

38    6  24 

3074 

36  37  42 

3081 

35    9    8 

3088  ; 

1 

Spica 

E. 

93  38  49 

3054 

(K2    9  55 

3060 

90  41    9 

3074 

89  12  29 

3078 

90 
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GKEBNWICH  MEAN  TIME. 

LUNAR  DI8TANCE8. 

• 

P.I^ 

1 
P.L. 

P.L. 

P.L. 

Kaine  mnd  I>ir0 
of  Objeet. 

etion 

w. 

Noon. 

of 
Diff. 

Ulh 

of 
Diff. 

3497 

Vlh. 

55  11  34 

of 
DiC 

ix». 

of 
Diff. 

23 

Suir 

O            1         it 

52  27  58 

3494 

0        /       n 

53  49  48 

3430 

0        /       /# 

56  33  16 

3433 

Saturn 

E. 

32  51  55 

3091 

31  23  36 

3097 

29  55  23 

3103 

28  27  17 

3100 

Reguliu 

E, 

33  40  44 

3096 

32  12  28 

3103 

30  44  21 

3110 

29  16  2:) 

3117 

Spica 

E. 

87  43  53 

3083 

86  15  23 

3087 

84  46  57 

3091 

83  18  36 

3004 

24 

Sun 

W, 

63  21     5 

3443 

64  42  33 

3443 

66    4    2 

34« 

67  25  30 

3441 

Spica 

E. 

75  57  39 

3104 

74  29  34 

3105 

73     1  31 

3106 

71  33  27 

3106 

Antares 

E. 

121  51  59 

3104 

120  23  55 

3104 

118  55  51 

3103 

117  27  46 

3103 

25 

Sun 

W. 

74  13  12 

3433 

75  34  52 

3430 

76  56  36 

3495 

78  18  24 

3490 

1 

Pollux 

W. 

26  38  43 

3190 

28    6  28 

3113 

29  34  22 

3104 

31    2  27 

3095 

1 

Spica 
Mars 

E. 

64  13    9 

3101 

62  45    0 

3009 

61   16  50 

3007 

59  48  36 

3094 

E. 

108  51  57 

9969 

107  20  44 

9M8 

105  49  26 

9945 

104  18    4 

9041 

1 

Antares 

E. 

110    648 

3091 

108  38  27 

3067 

107  10    2 

3083 

ia5  41  31 

3079 

i  26 

Sun 

W. 

85    8  55 

3390 

86  31  23 

3381 

87  54    0 

3373 

89  16  45 

3365 

Pollux 

W. 

38  25  18 

3055 

39  54  22 

3047 

41  23  3(> 

3038 

42  53    2 

3090 

Spica 
Mars 

E. 

52  26  26 

3075 

50  57  45 

3070 

49  28  58 

3066 

48    0    5 

3050 

E. 

96  39  45 

9914 

95    7  44 

9907 

93  35  34 

9900 

92    3  15 

9809 

ADtares 

E. 

98  17  29 

3050 

96  48  18 

3043 

95  18  58 

3036 

93  49  30 

3097 

1 
27 

Sun 

W. 

96  13  13 

3316 

97  37    6 

3305 

99     1   12 

3993 

100  25  33 

3980 

Pollux 

W. 

50  23  10 

9978 

51  53  51 

9967 

5:)  24  46 

9965 

54  55  56 

9049 

Spica 
Mars 

E. 

40  3:3  56 

3031 

39    4  24 

3095 

37  34  43 

3090 

36    4  55 

3015 

E. 

84  19     1 

9848 

82  45  34 

9838 

81  11  55 

9897 

79  38     1 

9816 

Antares 

E. 

86  19  28 

9961 

84  48  53 

9971 

83  18    5 

9960 

81  47    3 

9040 

28 

Sun 

W. 

107  31     2 

3913 

108  56  58 

3198 

110  23    9 

3183 

III  49  40 

3166 

Pollux 

W. 

62  35  41 

9878 

64    8  29 

9664 

65  41  35 

9849 

67  14  59 

9834 

Saturn 

W. 

27    3  38 

9909 

28  35  45 

9893 

30    8  12 

9877 

31  41     0 

9861 

Regulus 

W. 

26  44  55 

9990 

28  16  48 

9900 

29  49    6 

9889 

31  21  47 

9865 

Mars 

E. 

71  44  53 

2756 

70    9  26 

9743 

68  a3  43 

9730 

66  57  42 

9715 

Antares 

E. 

74    8  13 

9888 

72  35  39 

9875 

71     2  49 

9869 

69  29  41 

9648 

29 

Sun 

W. 

119    7     1 

3085 

120  a5  30 

3067 

122    4  20 

3050 

123  33  31 

3039 

Pollux 

W. 

75    6  51 

9757 

76  42  15 

9741 

78  18    0 

9795 

79  54    6 

9708 

Saturn 

W. 

39  30  19 

9777 

41     5  16 

9760 

42  40  a5 

9743 

44  16  16 

9797 

Kegulus 

W. 

39  11     3 

9774 

40  46    4 

9756 

42  21  2f) 

9738 

43  57  17 

9791 

Antares 

E. 

61  39  2J> 

9777 

60    4  30 

9769 

58  29  11 

9747 

56  53  32 

9731 

a  Aquile 

E. 

107    9  57 

3554 

105  50  33 

3595 

104  30  37 

3407 

103  10  10 

3471 

30 

Pollux 

W. 

88    0  13 

9695 

89  38  34 

9608 

91   17  20 

9501 

92  56  28 

9573 

Saturn 

W. 

52  20  26 

9639 

53  58  26 

969 

55  36  50 

9005 

57  15  38 

9588 

Regulns 

W. 

52    2  15 

9631 

53  40  27 

9613 

55  19    3 

9595 

56  58    3 

9578 

Antares 

E. 

48  50  16 

9656 

47  12  37 

9640 

45  34  37 

9696 

43  56  18 

9619 

a  Aqnilie 

E. 

96  20  50 

3353 

94  57  40 

3331 

93  34     5 

3319 

92  10    8 

3993 

31 

Pollux 

W. 

101  18    5 

9488 

102  59  35 

9471 

104  41  29 

9455 

106  23  45 

9438 

Saturn 

W. 

65  Sn  36 

9501 

67  16  48 

9484 

68  58  24 

9467 

70  40  23 

9450 

RefTulus 

W, 

65  19  12 

9490 

67    0  39 

9473 

68  42  30 

9456 

70  24  45 

9430  1 

Antares 

E. 

35  40    2 

9550 

m  59  57 

9539 

32  19  38 

9530 

30  39    6 

9583 

a  Aquile 

E. 

85    5  16 

3916 

83  39  26 

3906 

82  13  23 

3194 

80  47    5 

3184 

xvm. 
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GBEENWIOH  MEAS  TIMB. 

LUNAR  DISTANCES. 

1 

K»me  and  DIreotlon 
of  Ol^oot. 

Midnight. 

P.L. 

of 

DIff. 

XVh. 

P.L. 

of 

DIff. 

xvnih. 

P.L. 

of 

DIff. 

XXP>- 

P.L. 
of  « 
Diff. 

a        1      II 

O          i        H 

0    1  ft 

0       f     10 

23 

Sun 

W. 

57  54  55 

3435 

59  16  30 

3437 

60  38    3 

3430 

61  59  35 

3441 

Saturn 

E. 

26  59  19 

3115 

25  31  27 

3191 

24    3  43 

3196 

22  36    8 

3131 

ReeuliiB 
Spica 

B. 

27  48  34 

3195 

26  20  55 

3134 

24  53  27 

3146 

23  26    9 

3164 

E. 

81  50  19 

3097 

80  22    4 

3099 

78  53  54 

3101 

77  25  45 

3103 

34 

Sun 

W. 

68  46  59 

3440 

70    8  29 

3438 

71  30    1 

3437 

72  51  35 

3435 

Spica 

E. 

70    5  25 

3106 

68  37  23 

3106 

67    9  19 

3104 

65  41  15 

3103 

Antnras 

E. 

115  59  40 

3109 

114  31  30 

3100 

113    3  19 

3097 

111  35    5 

3094 

25 

Sun 

W. 

79  40  18 

3416 

81     2  17 

3419 

82  24  23 

3405 

83  46  36 

3308 

Pollux 

W. 

3*2  30  43 

3089 

3:1  59    6 

3089 

a5  27  40 

3073 

36  56  24 

3063 

Spica 

E. 

58  20  19 

3001 

5G  51  57 

3087 

55  23  32 

3063 

53  55     1 

3079 

Mau 

E. 

102  46  37 

9936 

101  15    4 

9931 

99  43  25 

9996 

98  11  39 

999U 

Antares 

E. 

104  12  56 

3073 

102  44  14 

3070 

101  15  26 

3064 

99  46  31 

3067 

26 

Sun 

W. 

90  39  41 

3358 

92    2  47 

3349 

93  26    4 

3337 

94  49  32 

3396 

Pollux 

W. 

44  22  39 

3090 

45  52  28 

3010 

47  22  29 

9999 

48  52  43 

9986 

Spica 

E. 

46  31     5 

3054 

45     1  59 

3049 

43  32  45 

3043 

42    3  26 

3037 

E. 

90  30  46 

9684 

88  58    6 

9876 

87  25  16 

9867 

85  52  14 

9868 

Antares 

E. 

92  19  51 

3010 

90  50    3 

3010 

89  20    3 

3001 

87  49  52 

9991 

27 

Sun 

W. 

101  50    8 

3967 

103  14  57 

3953 

104  40    3 

3940 

106    5  24 

3996 

Pollux 

W. 

56  27  21 

9930 

57  5S)    1 

9917 

59  30  58 

9004 

61     3  11 

9891 

Spica 

E. 

34  35     1 

3010 

33    5    0 

3006 

31  34  55 

3004 

30    4  47 

3003 

Mau 

E. 

78    3  54 

9M5 

76  29  31 

9703 

74  54  55 

9781 

73  20    2 

9766 

Antares 

E. 

80  15  47 

9936 

78  44  17 

9996 

77  12  31 

9914 

75  40  30 

9901 

28 

Sun 

W. 

113  16  29 

3151 

114  43  37 

3134 

116  11     5 

3118 

117  38  53 

3101 

Pollux 

W. 

68  48  42 

9619 

70  22  44 

9604 

71  5;    6 

9789 

73  31  48 

9773 

Satuepi 

W. 

3:i  14    9 

9844 

34  47  39 

9897 

d(\  21  31 

9810 

37  55  44 

9704 

Regulua 

W. 

32  54  51 

9646 

34  28  19 

9898 

36    2  11 

9810 

37  36  25 

9799 

Mars 

K. 

65  21  23 

9701 

63  44  45 

9667 

62    7  49 

9673 

60  30  33 

9658 

Antares 

£. 

67  56  hi 

9634 

66  22  32 

9890 

64  48  30 

9606 

63  14    9 

9791 

29 

Sun 

W. 

125    3    4 

3014 

126  32  59 

9996 

128    3  17 

9978 

129  33  57 

9959  > 

Pollux 

W. 

81  30  35 

9099 

a3    7  25 

9675 

84  44  38 

9659 

86  22  14 

9641   ' 

Saturn 

W. 

45  52  20 

9709 

47  28  47 

9691 

49    5  36 

9674 

50  42  49 

9657  . 

Regulus 

W. 

45  33  2!) 

9703 

47  10    4 

9685 

48  47    4 

9667 

50  24  27 

9649 

Antnres 

E. 

55  17  34 

9716 

53  41   15 

9701 

52    4  34 

9686 

50  27  35 

9671 

a  Aquiltt 

E. 

101  49  14 

3446 

100  27  48 

3490 

99    5  56 

3397 

97  43  36 

3374 

30 

Pollux 

W. 

94  36    0 

9557 

96  15  56 

9539 

97  56  15 

9599 

99  36  59 

9505  J 

Saturn 

W. 

58  54  49 

9570 

60  34  25 

9553 

62  14  25 

9536 

63  54  49 

9519 

Regulus 

W. 

58  37  28 

9560 

60  17  17 

9549 

61  57  31 

9594 

63  38    9 

9507 

Antares 

E. 

42  17  39 

9506 

40  38  42 

9584 

38  59  26 

9579 

37  19  52 

1      9560  , 

a  Aqiiiiv 

K. 

90  45  48 

3975 

89  21     8 

3950 

87  56    9 

3943 

86  30  51 

vSPBf    1 

31 

Pollux 

W. 

108    6  25 

9499 

109  49  28 

9406 

111  32  54 

9391 

113  16  42 

I     9375 

Saturn 

W. 

72  22  46 

9434 

74    5  32 

9418 

75  48  42 

9409 

77  32  14 

9386 

Regulus 

W. 

72    7  24 

9499 

73  50  26 

9406 

75  33  52 

9390 

77  17  41 

i     S374  . 

Antares 

E. 

28  58  23 

9519 

27  17  :J6 

9517 

25  36  47 

9515 

23  55  55 

9514 

a  Aquii» 

E. 

79  20  37 

3176 

t 

77  54    0 

3170 

76  27  15 

3166 

75    0  25 

3163 
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JUNE,   1890. 


I. 


AT  GREENWICH  APPAEENT  NOON. 


cs 
P 


SUN. 

Mon. 

Tiies. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Tliur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN 

Mon. 

Tufs. 


g 


1 
2 
3 

4 
5 

6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN»S 


Apparent 
Right  Asoonsion. 


li     m       s 

4  37  14.62 
4  41  20.34 
4  45  26.44 

4  49  32.91 
4  53  39.73 

4  57  46.89 

5  1  54.38 
5  6  2.17 
5  10  10.25 

5  14  18.59 
5  18  27.19 
5  22  36.01 

5  26  45.03 
5  30  54.23 
5  35  3.57 

5  39  13.04 
5  43  22.61 
5  47  32.24 

5  51  41.91 

5  55  51.60 

6  0  1.27 

6  4  10.90 
6  8  20.47 
6  12  29.95 

6  16  39.30 
6  20  48.51 
e  24  57.56 

6  29  6.42 
6  33  15.08 
6  37  23.51 

6  41  31.70 


Diff.  for 
1  Hoar. 


0.2.30 
0.346 
0.2()2 

0.277 
0.291 
0.305 

0.318 
0.330 
0.342 

0.353 
0.363 
0.372 

0.380 
0.386 
0.392 

0.396 
0.399 
0.401 

0.403 
0.403 
0.402 

0.399 
0.396 
0.391 

0.386 
0.379 
0.372 

0.364 
0.355 
0.345 


I0..335 


Apparent- 
Declination. 


N.22  5  27.6 

22  13  20.6 

22  20  50.4 

22  27  56.7 

22  34  39.5 

22  40  58.7 

22  46  54.1 

22  52  25.5 

22  57  33.0 

23  2  16.3 
23  6  35.4 
23  10  30.1 

23  14  0.3 

23  17  6.0 

23  19  47.0 

23  22  3.4 

23  23  55.1 

23  25  22.0 

23  26  24.1 

23  27  1.3 

23  27  13.7 

23  27  1.2 

23  26  23.9 

23  25  21.8 

23  23  54.9 

23  22  3.3 

23  19  47.1 

23  17  6.3 

23  14  0.9 

23  10  31.1 


Dlff.  for 
1  Honr. 


+20.19 
19.22 
18.25 

+17.27 
16.29 
15.30 

+14.31 
13.31 
12.31 

+11.30 

10.29 

9.27 

+  8.25 
7.23 
6.20 

+  5.17 
4.14 
3.10 

+  2.07 

+  1.04 

0.00 

-  1.03 
2.07 
3.10 

-  4.13 
5.16 
6.19 

-  7.21 
8.23* 
9.24 


N.23     6  37.0-10.25 


Semi- 
diameter. 


tt 


5  48.34 
5  48.21 
5  48.08 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Metidiaa 


68.43 
68.48 
68.53 


5  47.95  68.58 
5  47.83  68.63 
68.67 

68.71 


5  47.71 

5  47.59 

5  47.48    68.75 


5  47.37 

5  47.26 
5  47.16 
5  47.06 


68.79 

68.82 
68.85 
68.88 


5  46.97  68.90 

5  46.88  68.92 

5  46.80  68.94 

5  46.72  68.95 

5  46.65  68.96 

5  46.58  68.97 


5  46.52 
5  46.47 


68.97 
68.97 


5  46.42    68.97 


5  46.38 
5  46.34 
5  46.31 

5  46.28 
5  46.25 
5  46.23 

5  46.21 
5  46.20 
5  46.19 


15  46.18 


68.97 
68.96 
68.95 

68.94 
68.92 
68.90 

68.88 
68.85 
68.82 

68.78 


Eqoatloii  of 
Time, 
to  be 

Subtracted 
from . 


Added  to 

Apparent 

Time. 


m       B 

2  25.93 

2  16.79 

2  7.27 

1  57.38 

1  47.15 

1  36.58 

1  25.68 

1  14.48 

1  3.00 

0  51.24 

0  39.23 

0  27.01 

0  14.58 
0_1.97 

0  10.78" 

0  23.65 

0  36.63 

0  49.66 

1  2.74 
1  15.84 
1  28.91 

1  41.95 

1  54.93 

2  7.81 

2  20.57 

2  33.19 

2  45.64 

2  57.91 

3  9.98 
3  21.82 

3  33.42 


DiiT  fur 
1  Hoar. 


M 

0.373 
0.389 
0.405 

0.420 
0.434 
0.448 

0.461 
0.473 
0.485 

0.496 
0.506 
0.515 

0.523 
0.529 
0.5:^5 

0.539 
0..')42 
0.544 

0.546 
0.546 
0.545 

0.542 
0.5.39 
0.534 

0.529 
0.522 
0.515 

0.507 
0.498 
0.488 

0.478 


XOTB.— The  mean  time  of  aemidiamcter  passing  may  he  found  t>y  subtracting  0*.19  from  the  sidereal  time. 

Tlie  sifDi  +  prefixed  to  the  liourly  chaoge  of  declination  indicates  that  north  deolinations  are  increasing; 
the  sign  —  indicates  that  north  declinations  are  decreasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 


« 


SUN, 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 


5 

a 

2 


1 

2 
3 

4 
5 
6 


Sat.  I  '  7 
sew.  I  8 
Mon. 


[  Tues. 
Wed. 


10 
11 


Thur.  j  12 

Frid.  1  13 
Sat.  14 
SUN. '  15 


Mon. 

Tues. 

Wed. 


16 
17 
18 


Tliur.  i  19 
Frid.  ;20 
Sat.       21 


SUN. 
Mon. 

Tue«. 


22 
23 
24 


Wed.  [25 
Thur.  •  26 
Frid.     27 


Sat. 

,St73V. 
Mon. 

Tues. 


28 
29 
30 

31 


Apparent 
BfKlit  Aaeenaion. 


4  37  15.04 
4  41  20.74 
4  45  26.81 

4  49  33.25 
4  53  40.04 

4  57  47.17 

5  1  54.63 
5  6  2.39 
5   10  10.43 

5  14  18.74 
5  18  27.30 
5  22  36.09 

5  26  45.07 
5  30  54.23 
5  35     3.54 

5  39  12.97 
5  43  22.50 
5  47  32.09 

5  51  41.73 

5  55  51.38 

6  0     1.01 

6  4  10.61 
6  8  20.15 
6  12  29.58 

6  16  38.89 
6  20  48.07 
6  24  57.08 

6  29  5.91 
6  33  14.53 
6  37  22.92 


THE  SUN'S 


Diff.  for 
t  Hoor. 


0.229 
0.245 
0.261 

0.27(5 
0.290 
0.304 

0.317 
0.329 
0.34  i 

0.352 
0.3H2 
0.371 

0.3•^9 
0.385 
0.391 

0.395 
0.398 
0.400 

0.402 
0.402 
0.401 

0.398 
0.,395 
0.390 

0.385 
0.378 
0.371 

0.363 
0.:)54 
0.344 


6  41  31.08    10.:)34 


Apparent 

Declination. 


Dift  for 
1  Hoar. 


N.22  5  28.4  +20.19 

22  13  21.3  19.22 

22  20  51.0  18.25 

22  27  57.3  +17.27 

22  34  40.0  16.29 

22  40  59.1  15.30 


22  46  54.4 

22  52  25  8 

22  57  33.2 

23  2  16.5 
23  6  35.5 
23  10  30.1 

23  14     0.3 

23  17     6.0 

23  19  47.0 

23  22     3.4 

23  23  55.1 

23  25  22.0 

23  26  24.1 

23  27     1.3 

23  27   13.7 


+14.31 
13.31 
12.31 

+11.30 

10.29 

9.27 

+  8.25 
7.23 
6.20 

+  5.17 
4.14 
3.10 

+  2.07 

+   1.04 

0.00 


23  27      1.3  -  1.03 

23  26  24.0  2.07 

•   23  25  21.9  3.10 

23  23  55.1  -  4.13 

23  22     3.6  5.16 

23  19  47.4  6.19 

23  17     6.6  -  7.21 

23  14     1.3  8.2:) 

23  10  31.6  9.24 

N.  23     6  37.6  -10.25 


Equation  ot 

Time, 

to  be 

Added  to 


Sabtraoted 

fh>ni 
Mean  Time. 


DHL  for 
1  Honr. 


m 


2  25.92 !  0.373 
2  16t78I  0.389 
2     7.26      0.405 


1  67.37 
1  47.14 
1  36.57 


1 
1 
1 


25.67 

14.47 

2.99 


I 


0  51.23 

0  39.22 

0  27.00 

0  14.58 

0  1.97 


0  10.78 

0  23.65 

0  36.62 

0  49.65 

1  2.73 
1  15.83 
1  28.90 

1  41.94 

1  54.92 

2  7.80 

2  20.55 

2  33.17 

2  45.62 

2  57.89 

3  9.95 
3  21.79 

3  33.39 


0.420 
0.434 
0.448 

0.46 1 
0.473 
0.485 

0.496 
0.506 
0.515 

0.52:i 
0.529 
0.5.35 

0.5:)9 
0.542 
0.544 

0.546 
0.546 
0.545 

0.542 
0.539 
0.5:)4 

0.529 
0..522 
0.515 

0.507 
0.496 

0.488 

0.478 


Kon.>-The  aemidianieti^r  for  m««u  noon  may  bv*  HMmnutl  the  wune  as  that  for  apparent  noon. 

The  aiiCD  +  prellxi^d  to  the  hourly  cbantft*of  ili>olinAtion  indir^ites  that  north  declinations 
are  Incrpaaing;  tht*  Mign  —  in(Iic»t**ii  ili  tt  noith  (lf«-linatiiiuH  ur**  dii^n'UiiinK 


Sidereal 

Time, 

or 

KiKfat  Ascension 

of 

Mesa  Son. 


h      m       s 

4  39  40.96 
4  43  37.51 
4  47  34.07 

4  51  30.62 
4  55  27.18 

4  59  23.74 

5  3  20.30 
5  7  16.86 
5  11  13.42 

5  15  9.97 
5  19  6.53 
5  23  3.09 

5  26  59.65 
5  30  56.20 
5  34  52.76 

5  38  49.32 
5  42  45.88 
5  46  42.44 

5  50  39.00 
5  54  35.55 

5  58  32.11 

6  2  28.67 
6  6  25.23 
6  10  21.78 

6  14  18.:m 

6  18  14.90 
6  22  11.46 

6  26  8.02 
6  30  4.58 
6  34  1.13 

6  37  57.69 


Diff.  for  1  hour, 
-f.9'.8o65. 
(Table  UI.) 
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m. 


AT  GBBENWIOH  MEAN  NOON. 


§ 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


5 


i 


152 
153 
154 

155 
156 
157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

178 
174 
175 

176 
177 
178 

179 
180 
181 

182 


THE  BXJN*S 


TBUS  L0HOITT7DB. 


If 


70  53  55  1 

71  51  21.0 

72  48  45.8 

73  46  9.7 

74  43  32.9 

75  40  55.4 

76  38  17.2 

77  35  38.4 

78  32  59.2 

79  30  19.5 

80  27  39.4 

81  24  58.9 

82  22  17.9 

83  19  36.5 

84  16  54.7 

85  14  12.5 

86  11  29.8 

87  8  46.7 

88  6  3.1 

89  3  18.9 

90  0  34.1 

90  57  48.8 

91  55  3.0 

92  52  16.5 

93  49  29.4 

94  46  41.9 

95  43  53.9 

96  41  5.5 

97  38  16.7 

98  35  27.6 

99  32  38.3 


X' 


I* 


53  52.1 

51  17.8 

48  42.5 

46  6.3 
43  29.3 
40  51.6 

38  13.2 
35  34.2 
32  54.8 

30  15.0 
27  34.7 
24  54.0 

22  12.8 
19  31.2 
16  49.3 

14  6.9 

11  24.0 

8  40.7 

5  56.9 
3  12.6 
0  27.7 

57  42.2 

54  56.1 

52  9.4 

49  22.2 
46  34.5 
43  46.3 

40  57.7 
38  8.7 
35  19.4 

32  30.0 


Diltfer 
iHoQr. 


43.60 
43.55 

43.51 

• 

43.48 
43.45 
43.42 

43.40 
43.37 
43.35 

43.33 
43.31 
43.29 

43.28 
43.26 
43.25 

43.23 
43.21 
43.19 

43.17 
43.15 
43.13 

43.10 
43.08 
43.05 

43.03 
43.01 
42.99 

42.97 
42.96 
42.95 


142.94 


LATITUDE. 


+  0.44 
0.32 
0.19 

+  0.06 

-0.07 

0.19 

-0.29 
0.37 
0.42 

-0.44 
0.42 
0.38 

-0.31 

0.22 

-  0.12 

+  t).01 
0.14 
0.27 

+  0.39 
0.50 
0.59 

+  0.65 
0.68 
0.68 

+  0.66 
0.60 
0.51 

+  0.41 
0.30 
0.17 

+  0.03 


Logarithm 

•f  the 

Budlns  Yeotor 

of  the 

Xorth. 


0.0062099 
0.0062703 
0.0063295 

0.0063874 
0.0064441 
0.0064994 

0.0065533 
0.0066057 
0.0066564 

0.0067053 
0.0067522 
0,0067971 

0.0068398 
0.0068801 
0.0069180 

0.0069533 
0.0069861 
0.0070163 

0.0070439 
0.0070689 
0.0070914 

0.0071115 
0.0071292 
0.0071447 

0.0071582 
0.0071698 
0.0071794 

0.0071872 
0.0071934 
0.0071981 

0.0072014 


DULfor 
IHonr. 


•1-25.4 
24.9 
24.4 

+23.9 
23.3 

22.8 

+22.2 

21.5 
20.8 

+20.0 
19.2 
18.3 

+17.3 
16.3 
15.3 

+14.2 
13.1 
12.0 

+10.9 
9.9 
8.9 

+  7.9 
6.9 
6.0 

+  5.2 
4.4 

3.6 

+  2.9 
2.3 
1.7 

+  1.1 


Voim.— The  nmnben  In  edlnnm  ^  oomeponA  to  the  tme  equinox  of  the  detet  in  eolnaui  \\  to 
the  meen  equinox  of  Jenneiy  CO. 


Mean  Tine 

of 

Sidereel  Koon. 


TJ   m   8 

9  17  8.96 

9  13  13.05 

9  9  17.14 

9  5  21.22 

9  1  25.31 

8  57  29.40 

8  53  33.49 

8  49  37.57 

8  45  41.66 

8  41  45.75 

8  37  49.84 

8  33  53.92 

8  29  58.01 

8  26  2.10 

8  22  6.19 

8  18  10.27 

8  14  14.36 

8  10  18.45 

8  6  22.54 

8  2  26.63 

7  58  30.72 

7  54  3481 

7  50  38.90 

7  46  42.98 

7  42  47.07 

7  38  51.16 

7  84  55.25 

7  30  59.33 

7  27     3.42 

7  23    7.51 


17  19  11.60 


Diff.  for  1  Hour, 

—  9«.8396. 

(Table  n.) 
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GEEBNWIOH  MEAN  TIME. 


THE  MOON'S 


8 


P 


SKMIDIAKBTSB. 


1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


IToon* 


// 


16  1.2 
16  13.2 
16  22.5 

16  28.2 
16  29.8 
16  27.7 

16  22.3 
16  14.4 
16  5.1 

15  55.1 
15  45.0 
15  35.3 

15  26.1 
15  17.6 
15  9.8 

15  2.8 
14  56.7 
14  51.7 

14  47.9 
14  45.7 
14  45.4 

14  47.2 
14  51.5 

14  58.4 

15  7.8 
15  19.7 
15  33.6 

15  48.7 

16  4.1 
16  18.4 

16  30.1 


Midnight. 


n 


16  7.5 
16  18.2 
16  25.8 

16  29.5 

.16  29.2 

16  25.4 

16  18.6 
16  9.9 
16  0.1 

15  50.0 
15  40.1 
15  30.6 

15  21.8 
15  13.6 
15  6.2 

14  59.6 
14  54.0 
14  49.6 

14  46.6 
14  45.3 
14  46.0 

14  49.1 

14  54.6 

15  2.8 

15  13.5 
15  26.4 
15  41.0 

15  56.5 

16  11.5 
16  24.6 

16  34.6 


HORIZONTAL  PARALLAX. 


Noon. 


u 


58  41.1 

59  25.1 

59  59.2 

60  20.1 
60  26.3 
60  18.4 

59  58.5 
59  29.7 
58  55.3 

58  18.6 
57  41.6 

57     5.8 

56  32.1 
56  0.9 
55  32.4 

55  6.6 
54  44.2 
54  25.7 

54  11.8 
54  3.7 
54    2.6 

54  9.4 
54  25.1 

54  50.3 

55  25.0 

56  8.6 

56  59.6 

57  55.2 

58  51.8 

59  44.2 

60  27.3 


Diff.  for 
1  Hoar. 


+1.98 
1.65 
1.16 

+0.57 

-0.04 

0.59 

-1.03 
1.33 
1.50 

-1.55 
1.52 
1.45 

-1.36 
1.25 
1.13 

-1.00 
0.86 
0.68 

-0.46 
-0.80 
+0.11 

+0.47 
0.85 
1.25 

+1.64 
1.98 
2.24 

+2.36 
2.30 
2.02 

+1.52 


Midnight. 


// 


59    4.1 

59  43.6 

60  11.4 

60  25.1 
60  24.0 
60    9.8 

59  45.0 
59  13.0 
58  37.1 

58  0.0 
57  23.5 
56  48.7 

56  16.2 
55  46.3 
55  19.1 

54  55.0 
54  34.4 
54  18.1 

54  7.0 
54  2.2 
54    4.9 

54  16.1 

54  36.5 

55  6.5 

55  45.8 

56  33.3 

57  27.0 

58  23.7 

59  18.8 

60  7.2 

60  43.7 


Diff.  for 
1  Hour. 


+1.84 
1.42 
0.87 

+0.26 

-0.33 

0.83 

-1.20 
1.43 
1.53 

-1.54 
1.49 
1.41 

-1.30 
1.19 
1.07 

-0.93 
0.77 

0.58 

-0.34 
-0.05 
+0.28 

•fO.66 
1.05 
1.45 

+1.82 
2.12 
2.32 

+2.36 
2.19 
1.80 

+1.20 


UPPER  TRANSIT. 


Meridian  of 
Green  wiob. 


Diff.  for 
1  Hoar. 


h      ID 

10  46.3 

11  42.3 

12  42.5 

13  45.6 

14  49.2 

15  50.7 

16  48.4 

17  42.0 

18  32.0 

19  19.5 

20  5.6 

20  51.4 

21  37.8 

22  25.5 

23  14.6 

i 
0    4.9 

0  55.6 

1  45.9 

2  34.9 

3  22.0 


4 
4 
5 

6 
6 

7 


7.2 
50.7 
33.1 

15.5 

58.7 
44.0 


8  32.5 

9  25.5 

10  23.4 

11  25.7 


m 
2.24 

2.42 

2.57 

2.64 
2.61 
2.48 

2.32 
2.18 
2.03 

1.93 
1.91 
1.92 

1.96 
2.02 
2.07 


2.10 
2.10 

2.07 
2.00 
1.92 

1.85 
1.79 
1.77 

1.78 
1.84 
1.95 

2.11 
2.31 
2.50 

2.65 


AOB. 


Noon. 

ar 

13.7 
14.7 
15.7 

16.7 
17.7 
18.7 

19.7 
20.7 
21.7 

22.7 
23.7 
24.7 

25.7 
26.7 
27.7 

28.7 
0.1 
1.1 

2.1 
3.1 
4.1 

5.1 
6.1 
7.1 

8.1 

9.1 

10.1 

11.1 
12.1 
13.1 

14.1 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RigbtAiicension. 

DiiCfor 
1  Minute. 

DoolinaUon. 

Diff.  for 
1  Miuate. 

Hour. 

Ri^ht  A80en8ion. 

1 

Diff.  for 
IMinate. 

Deolinatioii. 

Biff  for 
IMJoato. 

SI 

JNDA 

Y  1. 

TUESDAY  3. 

1 
1 

h     m     8 

8 

O        t        $t 

n 

h     m     8 

8 

O         1         tt 

1 
»        1 

0 

15    3    8.55 

a.9477 

S.14    0    2.3 

13.148 

0 

16  58  58.57 

3.5739 

S.21  58  26.4 

7.114    ' 

1 

15    5  2:i6I 

3.2543 

14  12    9.3 

13.084 

1 

17     1  33.18 

3.5798 

22    5  28.9 

6.967 

2 

15    7  39.07 

8.9610 

14  24  12.4 

13.017 

2 

17    4    8.14 

3.5856 

22  12  22.5 

6.619 

3 

15    9  54.93 

9.3677 

14  36  11.4 

11.949 

3 

17    6  43.45 

3.5913 

22  19    7.2 

6.670 

4 

15  12  11.19 

9.3744 

14  48    6.3 

11.881 

4 

17    9  19.10 

9.5970 

22  25  42.9 

6.519 

5 

15  14  27.86 

9.9813 

14  59  57.1 

11.811 

5 

17  11  55.01) 

9.6096 

22  32    9.5 

6..167 

6 

15  16  44.94 

3.9881 

15  11  43.6 

11.738 

6 

17  14  31.41 

9.6080 

22  38  26.9 

6.913 

7 

15  19    2.43 

9.9949 

15  23  25.7 

11.664 

7 

17  17    8.05 

9.6139 

22  44  35.1 

UMl 

8 

15  21  20.33 

9.3018 

15  35    3.3 

11.588 

8 

17  19  45.00 

3.6184 

22  50  33.8 

5.899 

9 

15  23  38.65 

*   3.3087 

15  46  36.3 

11.511 

9 

17  22  22.26 

3.6335 

22  56  23.0 

5.741 

10 

15  25  57.38 

9.3157 

15  58    4.6 

11.439 

10 

17  24  59.82 

3.6385 

23    2    2.7 

5.589 

11 

15  28  16.53 

9.3396 

16    9  28.1 

11.351 

11 

17  27  37.68 

3.6:i3:i 

23    7  32.9 

5.499 

12 

15  30  36.09 

9.3995 

16  20  46.7 

11.368 

12 

17  30  15.82 

3.63M 

23  12  53.4 

5.961 

13 

15  32  56.07 

3.3366 

16  32    0.3 

11.183 

13 

17  32  54.24 

3.6497 

23  18    4.2 

5.097 

14 

15  35  16.48 

3.3437 

16  43    8.7 

11.097 

14 

17  35  32.94 

3.6479 

23  23    5.1 

4.939 

15 

15  37  37.31 

9.3507 

16  54  11.9 

11.008 

15 

17  38  11.91 

8.6516 

23  27  56.1 

4.767 

16 

15  3J)  58.56 

3.3577 

17    5    9.7 

10.918 

16 

17  40  51.13 

3.6.558 

23  32  37.2 

4.601 

17 

15  42  20.23 

3.3647 

17  16    2.1 

10.897 

17 

17  43  30.60 

3.6599 

23  37    8.2 

4.433 

18 

15  44  42.a3 

3.3718 

17  26  49.0 

10.734 

18 

17  46  10.:i2 

3.6639 

23  41  29.1 

4.904 

19 

15  47    4.85 

3.3769 

17  37  30.2 

10.639 

19 

17  48  50.27 

9.6677 

23  45  39.9 

4.096 

20 

15  49  27.^0 

9.3860 

17  48    5.6 

10.549 

20 

17  51  30.44 

3.6719 

23  49  40.5 

3.994 

21 

15  51  51.17 

3.3931 

17  58  ;)5.2 

10.443 

21 

17  54  10.82 

9.6747 

23  53  30.8 

3.759 

22 

15  54  14.97 

3.4009 

18    8  58.8 

10.349 

22 

17  56  51.41 

9.6789 

23  57  10.7 

3.579 

23 

15  56  39.19 
M 

9.4079 

ONDA 

S.18  19  16.3 
Y  2. 

10.940 

23 

17  59  32.20 
WEI 

9.6814 

3NBSE 

S.24    0  40.3 
>AY  4. 

3.406 

0 

15  59    3.83 

9.4143 

S.  18  29  27.6 

10.136 

0 

18    2  13.18 

3.6845 

S.24    3  59.5 

3.939 

1 

16    1  28.89 

3.4913 

18  39  32.6 

10.030 

1 

18    4  54.34 

3.6874 

24    7    8.2 

3.057 

2 

16    3  54.38 

3.4984 

18  49  31.2 

9.999 

2 

18    7  35.67 

3.6909 

24  10    6.4 

8.8P9 

3 

16    6  20.30 

3.4355 

18  59  23.3 

9.813 

3 

18  10  17.16 

3.6997 

24  12  54.0 

S.705 

4 

16    8  46.64 

3.4494 

19    9    8.8 

9.709 

4 

18  12  58.80 

3.6959 

24  15  31.0 

9.598 

5 

16  11   13.39 

9.4493 

19  18  47.5 

9.588 

5 

18  15  40.58 

9.6975 

24  17  57.4 

9.351 

6 

16  13  40.56 

3.4563 

19  28  19.4 

9.474 

6 

18  18  22..50 

9.6997 

24  20  13.1 

9.173 

7 

16  16    8.15 

9.4633 

19  37  44.4 

9.357 

7 

18  21     4.54 

9.7016 

24  22  18.1 

1.993 

8 

16  18  36.15 

3.4703 

19  47    2.3 

9.939 

8 

18  23  46.6!) 

9.7033 

24  24  12.3 

1.813 

9 

16  21     4.57 

9.4771 

19  56  13.1 

9.119 

9 

18  26  28.94 

9.7a'S0 

24  25  55.7 

1.633 

10 

16  23  33.40 

3.4839 

20    5  16.6 

8.997 

10 

18  29  11.29 

9.7065 

24  27  28.3 

1.453 

11 

16  26    2.64 

3.4907 

20  14  12.7 

8.873 

11 

18  31  53.72 

9.7077 

24  28  50.1 

1.973 

12 

16  28  32.28 

3.4974 

20  23     1.4 

8.748 

12 

18  34  36.22 

9.7088 

24  30    1.1 

1.099 

13 

16  31     2.a3 

3.5041 

20  31  42.5 

8U»1 

13 

18  37  18.78 

3.7098 

24  31     1.2 

0.011 

14 

16  a3  32.78 

3.5108 

20  40  15.9 

8.499 

14 

18  40     1.40 

3.7107 

24  31  50.4 

0.799 

15 

16  36    3.63 

3.5174 

20  48  41.6 

8.369 

15 

18  42  44.06 

3.7113 

24  32  28.7 

0.547 

16 

16  38  34.87 

3.5339 

20  5<>  59.4 

8.330 

16 

18  45  26.75 

3.7117 

24  32  56.1 

0.366 

17 

16  41     6.50 

3.5305 

21     5    9.2 

8.097 

17 

18  48    9.46 

3.7119 

24  3;)  12.6 

0.184 

18 

16  43  38.53 

3.5370 

21   13  11.0 

7.963 

18 

18  50  52.18 

3.7190 

24  33  18.2 

-0.003 

19 

16  46  10.94 

3.5433 

21  21     4.6 

7.834 

19 

18  53  34.90 

3.7119 

24  33  12.9 

4-  0.179  1 

20 

16  48  43.72 

3.5495 

21  28  49.9 

7.685 

20 

18  56  17.61 

9.7117 

24  32  56.7 

0.369 

21 

16  51  16.88 

3.5557 

21  36  26.8 

7.545 

21 

18  59    0.31 

9.7113 

24  32  29.5 

0.544 

22 

16  53  50.41 

3JWi9 

21  43  55.3 

7.403 

22 

19    1  42.97 

9.7107 

24  31  51.4 

'0.795 

23 

16  56  24.31 

3.5680 

21  51   15.2 

7.959 

23 

19    4  25.59 

9.7090 

24  31     2.5 

OJM 

24 

16  58  58.57 

3.5739 

S.21  58  20.4 

7.114 

24 

19    7    8.16 

3.7090 

S.24  30    2.7  , 

1UW7 

— .                   -  _ 

-^        - 

—  —  —  _—  -- 

-  -          — 

— 

—                -* 
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GBBBNWIOH  MBAN  TIME. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 

24 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right  AjMiutoD. 


Diftfor 
IMlnnto. 


Deolinatioii. 


DtlTfor 
iMlnateJ 


THURSDAY  5. 


h 
19 
19 


7 

9 


19  12 
19  15 
19  17 
19  20 
19  23 
19  26 
19  28 
19  31 
19  34 
19  36 
19  39 
19  42 
19  44 
19  47 
19  50 
19  52 
19  55 

19  58 

20  0 
20  3 
20  6 
20  8 


8.16 
50.67 
33.11 
15.47 
57.74 
39i>l 
21.96 

3.89 
45.70 
27.37 

8.89 
50.26 
31.46 
12.48 
53;)2 
2SS)7 
14.41 
54.64 
34.66 
14.45 
54.00 
33.31 
12.37 
51.18 


■ 

8.70OO 
9.7079 
9.7067 
9.7063 
9.7097 
9.7DI8 
9.6006 
9,6078 
9.6057 
9.6033 


9.6681 
9j06S9 
9.6689 
9.6701 
9.6798 
9.6793 
9.6688 
9.6661 
9.6619 
9.6679 
9.6631 
9.6460 
9.6446 


S.24 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 
23 

2;i 

23 
23 
23 
23 
S.23 


30  2.7 
28  52.0 

27  30.5 
25  .58.1 
24  14.9 

22  21.0 
20  16.3 
18  0.9 
15  34.8 
12  58.0 
10  10.6 

12.7 
4J2 
45.2 
15.8 
53  36.0 
49  45.8 
45  M5.3 
41  34.6 

37  ia7 

32  42.7 

28  1.7 

23  10.7 
18    9.7 


7 

4 

0 

57 


FRIDAY  6. 


20  11 
20  14 
20  16 
20  19 
20  22 
20  24 
20  27 
20  29 
20  32 
20  35 
20  37 
20  40 
20  42 
20  45 
20  47 
20  50 
20  53 
20  55 

20  58 

21  0 


21 
21 
21 
21 
21 


3 

5 

8 

10 

13 


29.72 

7.99 
45i« 
23.68 

1.09 
38J2I 
15.02 
51.52 
27.71 

3.58 
39.12 
14.33 
49.20 
2:i.73 
57.92 
31.76 

5i24 
38.36 
11.13 
4a53 
15.56 
47JW 
18.50 
49.41 
19.94 


9.6401 
9.6365 
9.6307 
9.6969 
9.6811 
9.6161 
9.6100 
9^057 
9.6005 
9.5951 
9.5t)06 
9.5840 
9.5784 
9.5797 
9.5660 
9.5610 
9.5550 
9.5401 
9.5430 
9.5360 
9.5307 
9J945 
9.5180 
9.5190 
9J057 


8.23 

i  23 

23 

22 

22 

;  22 

I  22 

!  22 

22 

22 

22 

22 

21 

21 

21 

21 

21 

21 

21 

21 

20 

20 

20 

20 

8.20 


12  58.9 
7  38.3 
2  8.0 

56  28.0 

50  38.5 
44  39.5 
38  31.1 
32  134 
25  46.4 
19  10.2 

12  24.9 
5  30.6 

58  27.4 

51  15.4 
4^154.6 
36  25.2 
28  47.2 

21  0.8 

13  6.0 
5  2.9 

56  51.6 
48  32.2 
40  4.8 
31  29.5 

22  46.4 


it 

IMt 
1.968 
1.449 
1.630 
1.800 
1.068 
9.167 
9.346 
9.594 
9.701 
9.877 
3.053 
3.980 
3.409 
3J»77 
3.7V 
3J»9 
4.003 
4.903 
4.439 
4.000 
4.767 
4.938 


5.494 

5.586 
5.746 
'5.004 
6.080 
6.918 
6J73 
6.597 
6.679 
6.830 
6.079 
7.197 
7.973 
7.418 
7.569 
7.703 
7.843 
7.980 
8.190 
8.956 
8.380 
8.M9 
8.653 
8.788 


Hoar. 


Bight  Atcenrion. 


DUE  for 
iMinate. 


Doolinadoii. 


DUE  for, 
IMlBote. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  7. 


h  m 
21  13 
21  15 
21  18 
21  20 
21  23 
21  25 
21  28 
21  30 
21  33 
21  35 
21  38 
21  40 
21  42 
21  45 
21  47 
21  50 
21  52 
21  54 
21  57 

21  59 

22  2 
22  4 
22  6 
22    9 


19.94 
.50.09 
19.85 
49.23 
18.22 
46.82 
15.04 
42.87 
10.30 
37.33 
3J^ 
30^22 
56.07 
21.53 
46^59 
11.26 

a5.5;j 

59.41 
22JH) 
46.00 
8.70 
31.01 
52.93 
14.46 


• 

9.5057 
9.4903 
9.4988 
9.4864 
9.4799 
9.4735 
9.4671 
9.4605 
9.4538 
9.4479 
9.4407 
9.4349 
9.4976 
9.4810 
9.4144 
9.4078 
9.4019 
9.3047 
9.3888 
9J817 
9.3751 


9.3091 
9J557 


8.20 

20 
20 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
6 
6 
6 


*i 


8. 


22  46.4 

13  55.6 
4  57.2 

55  51.3 
46  37i) 

37  17.2 

27  49;) 
18  14.3 

8  32.3 
58  43.4 
48  47.6 

38  45.1 

28  36.1 
18  20.6 

7  j8.6 
57  30.3 
46  55.6  I 
36  15.2 ' 
25  28JR 

14  36.1  I 
3  37.8; 

52  33.8  I 
41  24J2 
30    9.1.. 


SUNDAY  8 


22  11 
22  13 
22  16 
22  18 
22  20 
22  23 
22  25 
22  27 
22  30 
22  32 
22  34 
22  37 
22  39 
22  41 
22  43 
22  46 
22  48 
22  50 
22  52 
22  55 
22  57 

22  59 

23  1 
23  4 
23    6 


35.61 
56.37 
16.75 
36.75 
56.37 
15.61 
.-^.48 
S2S7 
11.09 
28.64 
46.2:) 

3.26 
19i)3 
36.24 
52.19 

7.79 
2:)w05 
37.97 
52.54 

6.77 
20.67 
34.24 
47.48 

0.40 
1^99 


9.3499 

9.3498 
9.3365 
9J301 
9.3838 
9.3176 
9.3113 
9.3051 
9.8980 
9.9088 


9.9608 
9.9748 
9.9688 
941689 
9.9579 
9.9515 
9.9457 
9.9400 
9.9344 
9.9980 
9JKM 
9;9180 
9.9186 
9.8073 


8.16  18 

,     16    7 

15  55 

15  44 

15  32 

.     15  20 

,     15    8 

,     14  57 

,     14  45 

14  32 

14  20 

14    8 

13  56 

13  4.3 

,     13  31 

,     13  19 

,     13    6 

I     12  53 

,     12  41 

12  28 

12  15 


12 

11 

:     11 

8.11 


2 

49 

2:) 


8.788 

8.910 

0.036 

0.161 

9Jmi 

0.406 

0.594 

9.649 

9.758 

9.873 

9JI86 

lOJOm 

10.9M 

10.319 

10.419 

10JS3 

10.686 

10.797 

10.880 

10J03 

l\M9 

11.113 

11.906 

11.997 


48.6 

11J86 

22.8 

ii.4rj 

51.8 

11.560 

15.7 

11.643 

34.6 

11.790 

48.6 

11.807 

,57.8 

11.806 

2.3 

1I.96J 

2.2 

ia.a« 

57.6 

li.ll3 

48.6 

19.187 

35.2 

19.950 

17.5 

19.380 

55.7 

19.397 

29.9 

I9.46J 

0.2 

1 4.598 

26.6 

12J^1 

49.3 

l-i.659 

8;) 

19.713 

23.7 

19.779 

35.7 

19.808 

44  J) 

19.884 

49.6 

19.030 

51.6 

19J09 

50.5 

I3J>43 
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VIL 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


0 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Bight  Atoenaion. 


DUE  for 
1  Minute. 


Declination. 


Difllfor 

1  Minute 


MONDAY  9. 


m 


0 

23  6  12.99 

1 

23  8  25.27 

2 

23  10  37.24 

3 

23  12  48.90 

4 

23  15  0.25 

5 

23  17  ll.:30 

6 

23  19  22.05 

7 

23  21  32.51 

8 

23  23  42.68 

9 

23  25  52.56 

10 

23  28  2.16 

11 

23  30  11.49 

12 

23  32  20.55 

13 

23  34  29.34 

14 

23  36  37.86 

15 

23  38  46.12 

16 

23  40  54.12 

17 

23  43  1.88  1 

18 

23  45  9.39  ! 

19 

23  47  16.66  i 

20 

23  49  23.69 

21 

23  51  30.48 

22 

23  53  37.04 

23 

23  55  43.38 

3.90-21 
3.19(» 
9.1917 
9.1«7 
9.1817 
9.1708 
9.1719 
9.1071 
9.1033 
9.1577 
9.1539 
9.1467 
9.1449 
9.1398 
9.1355 
9.1313 
9.1979 
9.1939 
9.1199 
9.1159 
9.1113 
9.1075 
9.1038 


S.ll 
11 
10 

10 
10 
10 
10 
9 
9 
9 
9 
8 
8 
8 
8 
8 
7 
7 
7 
7 
6 
6 
6 


44 
31 
18 
4 
51 
38 
24 
11 


23  50.5 
10  46.4 
57  39.4 
29.5 
16.8 
1.4 
4a5 
23.1 
0.2 
34.9 
7.4 
57  37.7 
44  6.0 
30  32.3 
16  56.6 
3  18.9 
49  39.5 
35  58.5 
22  15.9 
8  31.7 
54  46.1 
40  59.1 
27  10.8 


8.  6  13  21.2 


TUESDAY  10. 


23  57 

23  59 

0    2 


0 
0 
0 
0 
0 
0 
0 
0 


4 
6 
8 
10 
12 
14 
16 
18 


0  20 
0  22 
0  24 
0  26 
0  28 
31 
33 
35 
37 
39 
41 
43 
0  45 
0  47 


0 
0 
0 
0 
0 
0 
0 


49.50 

55.41 

1.10 

6.58 

11.86 

16.95 

21.84 

26.54 

31.06 

35.40 

39.57 

43..56 

47.38 

51.04 

54.55 

57.91 

1.12 

4.18 

7.10 

9.88 

12.54 

15.07 

17.48 

19.77 

21.95 


9.1009 
90966 
9.0931 
9.0697 
9.0864 
9.0639 
9.0799 
9.0768 
9.0738 
9J)709 
9.0680 
9.0651 
9.0893 
9.0697 
9.0579 
9.0547 
9.0599 
9.0496 
9.0475 
9.0453 
9.0439 
9.0419 
9.0398 
9.0379 
90054 


S.  5 
5 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 
0 
0 

8.  0 


59  30.5 
45  38.7 
31  45.9 
17  52.2 
3  57.7 
2.4 
6.3 
9.6 
12.3 
14.5 
16.3 
17.8 
19.0 
58  20.0 
44  20.8 
30  21.5 
16  22.2 
2  22.9 
48  23.6 
34  24.9 
20  26.3 
6  28.0 
52  30.0 
38  32.4 
24  35.4 


50 
36 
22 
8 
54 
40 
26 
12 


i0 

13.043 
13.093 
13.141 
13.188 
13«8B4 
13.9n 
13J19 
13.361 
13.409 
13.440 
13.477 
13.519 
13.545 
18.578 
13.611 
13.649 
13.670 
13.697 
13.793 
13.748 
13.779 
13.794 
13.816 
13.836 


13.854 

13.879 

13.888 

13.909 

13.915 

13.998 

13.940 

13.950 

13.969 

i:i.967 

13.973 

13.978 

13.989 

13J85 

13.987 

13.1 

13.1 

13.987 

13,963 

I3J>79 

13.974 

13.969 

13.983 

13.955 

13.945 


Hour. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


BightAieension.  j^J^ 


Deolintttion. 


INiCfor 
iMlante. 


WEDNESDAY  11. 


h    m 

0  47 
0  49 
0  51 
0  53 
0  55 
0  57 

0  59 

1  1 


1 
1 
I 
I 
1 
1 
1 
1 
1 


3 

5 

7 

9 

11 

13 

15 

17 

19 


1  21 
1  23 
1  25 
1  27 
1  29 
1  31 
1  33 


21.95 
24.02 
25.99 
27.86 
29.6:3 
31.30 
32.89 
34.40 
35.83 
;i7.l9 
38.47 
:39.69 
40.85 
41.95 
43.00 
43.99 
44.94 
55.85 
46.73 
47.58 
48.39 
49.17 
49.93 
50.68 


8 

9.0354 
9.0337 
9.0390 
9.0303 
9.0987 
9.0979 
9.0958 
9.0945 
9.0939 
9.0990 
9.0908 
9.0198 
9.0188 
9.0179 
9.0170 
9.0109 
9.0155 
9.0149 
9.0144 
9.0138 
9.0133 
9.0199 
9.0196 
9.0193 


8.  0 
8.  0 
N.  0 
i  0 
'  0 
0 

:  ? 

1 
I 
1 

2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
N.  4 


24 

10 
3 
17 
31 
44 
58 
12 
26 
40 
54 
7 
21 
35 
49 
2 
16 
30 
43 
57 
II 
24 
38 
51 


u 

35.4 
39.0 
16.8 
11.9 

6.2 
59.6 
52.2 
43.8 
34.4 
23.9 
12.3 
59.5 
45.4 
30.0 
13.2 
55.0 
35.3 
14.0 
51.0 
26.4 

0.1 
32.0 

2.0 
30.0 


THURSDAY  12. 


1 


1  35 
1  ;i7 
1  39 
41 
I  43 
1  45 
1  47 
1  49 
1  51 
1  5:3 
1  55 
1  57 
0 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


2 
4 

6 
8 
10 
12 
14 
16 
18 


2  20 
2  22 
2  24 


51.41 

52.13 

52.85 

53.57 

54.28 

55.00 

55.73 

56.47 

57.23 

58.01 

58.81 

59.63 

0.48 

1.37 

2.30 

3.26 

4.27 

5.32 

6.42 

7.57 

8.78 

io.a5 

ll.:38 
12.78 
14.24 


9.0191 

9.0190 

9.0190 

9.0119 

9.0119 

9.0191 

9.0193 

9.0195 

9.0198 

9.0139 

9.0135 

9.0139 

9.0145 

9.0159 

9.0158 

9.0164 

9.0171 

9.0179 

9.0187 

9.0197 

9.0907 

9.0917 

9.0997 

9.0938 

9Um9 


N.  5 
5 
5 
5 
5 
6 


4 

18 
31 
45 
58 
11 


624 
6  37 

6  51 

7  4 
7  17 
7  30 
7  43 

7  56 

8  9 
8  21 
834 

8  47 

9  0 
9  12 
9  25 
9  37 
9  50 

10    2 
IN.IO  15 


56.1 
20.2 
42.2 

2.1 
19.8 
35.2 
48.3 
59.1 

7.4 
13.2 
16.5 
17.2 
15.2 
10.5 

3.1 
52.9 
39.8 
23.8 

4.9 
42.9 
17.8 
49.6 
18.2 
43.6 

5.6 


13.945 

13.935 

13.994 

13.919 

13.898 

13.883 

13.868 

13.869 

13.834 

13.816 

13.797 

13.776 

13.754 

l.i.739 

13.706 

13.684 

13.658 

13.631 

13.604 

13.576 

13.547 

13.516 

13.484 

13.451 


13.4)8 

13.384 

13.349 

13.313 

13.976 

13.938 

13.199 

13.159 

13.118 

13.076 

13.033 

19.969 

19.944 

19.899 

19.853 

19.806 

19.756 

19.700 

19.659 

19.608 

19.556 

19.504 

19.450 

19.395 

19Ja9 


VIII. 
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GhBBBI^WIOH  MEAT^  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AMaoskm. 

DUE  for 
IMinato. 

DeoUiuittoii. 

Dlfffor 
iMinate. 

Itl^li^  ^  ^f^fiyifl^yn 

DUCfor 
IMimite. 

DeeliBAtloo. 

DUtfor 
IMinate. 

PI 

ilDAl 

'  13. 

SUNDAY  15. 

• 

h    m      • 

■ 

NaS  15    5!6 

(f 

h     m      ■ 

« 

o         #        « 

*i 

0 

2  24  14.24 

9UIM9 

19.339 

0 

4    3  27.39 

9.1186 

N.18  47  14;) 

6400 

1 

2  26  15.77 

iJOMl 

10  27  24.3 

19.963 

1 

4    5  34.58 

9.1910 

18  55  .52.6 

6.500 

3 

2  28  17.38 

9jmi 

10  39  39.6 

19.996 

2 

4    7  41.91 

9.1939 

19    4  25.1 

6.494 

3 

2  30  19.06 

9Ua87 

10  51  51.4 

19.106 

3 

4    9  49.37 

9.1966 

19  12  51.9 

&980 

4 

2  32  20.82 

9.0300 

1 1     3  59.7 

19.100 

4 

4  11  56.97 

9.i«n 

19  21   12.9 

8J0I 

5 

2  34  22.66 

9.0914 

11   16    4.5 

19.049 

5 

4  14    4.70 

9.1900 

19  29  28.0 

6.908 

6 

2  36  24.59 

9.0006 

11  28    5.6 

11.966 

6 

4  16  12.57 

9.1393 

19  37  37J2 

8.104 

7 

2  38  26.60 

9.0349 

11  40    3.0 

11.996 

7 

4  18  20.58 

9.1340 

19  45  40.5 

64)06 

8 

2  40  28.70 

94)367 

11  51  56.7 

11.664 

8 

4  20  28.73 

9.1900 

19  5:^  37.8 

7.004 

9 

2  42  30.89 

9j0373 

12    3  46.7 

11.809 

9 

4  22  37.01 

9.1901 

20    1  29.0 

7.809 

10 

2  44  33.18 

94089 

12  15  32.9 

11.736 

10 

4  24  45.42 

9.1419 

20    9  14.1 

7,701 

11 

2  46  35.56 

9.0M6 

12  27  15.2 

11.679 

11 

4  26  53.97 

9.1496 

20  16  53.1 

7J00 

12 

2  48  38.04 

94K99 

12  38  53.5 

11.606 

12 

4  29    2.65 

9.1466 
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11 
11 
11 
II 
11 
11 
11 
11 
11 


0 

1 

3 

5 

7 

9 

11 

13 

15 

17 

18 


3.99 
57.71 
51.34 
44.87 
38.:» 
31.69 
24.98 
18.19 
11.33 

4.40 
57.41 


11  20  50.15 
11  23  4:i33 
1 1  34  36.06 
11  36  38.83 
11  38  31.55 
11  30  14.23 
11  33    6.86 


14085 

N.13    4  35.1 

It 
io4n 

14048 

13  53  53.8 

10.734 

1.0008 

13  43    7.1 

10.790 

14011 

13  32  lao 

10448 

14904 

12  21  35.6 

10401 

I49n 

12  10  39i^ 

10458 

I4B00 

11  59  30.9 

11410 

14040 

1 1  48  28.7 

11463 

14030 

11  37  23.4 

11115 

14015 

II  26  14.9 

11.167 

14001 

II  15    3.3 

11.010 

4888 

1 1     3  46.6 

11.970 

.8675 

10  .52  30.9 

11400 

4880 

10  41   I0J2 

11470 

4851 

10  29  46.5 

11.410 

4M0  j 

10  18  I9J» 

11.467 

4880  1 

10    6  50.4 

11415 

.6818  > 

9  55  18.1 

11469 

4B0O  , 

9  43  4a0 

11408 

4800 

9  33    5.1 

11454 

.8:01    1 

9  20  24.5 

11.700 

4783 

9    8  41.1 

11.745 

•8770 

8  56  55.1 

11.780 

47B0 

N.  8  45    6.5 

]14n 

TUESDAY  24. 


11 
11 
11 
11 
II 
11 
11 
II 
11 
11 
11 
11 
11 
II 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 


33 

35 

37 

39 

41 

43 

45 

47 

48 

50 

53 

54 

56 

58 

0 

3 

3 

5 

7 

9 

11 

13 

15 

17 

18 


59.45 
53.01 
44.54 
37.04 
29JS1 
21.97 
14.41 

6.83 
59.25 
51.66 
44.07 
36.48 
38.89 
31.31 
ia75 

6.31 
5a69 
51.19 
4a73 
36.39 
28.89 
31.53 
14.33 

6iM 
59.75 


14763 

14758  I 

14753  ; 

14748  ' 

14744   ; 

14741 

14738  , 

14737  j 

14736  j 

14735 

14735 

I4rj5 

14736 

14738 

14740 

14745 

14748 

14738 

14758 

14764 

14770 

14778 

14786 

14794 

1 


N. 


8  33  15.3 
8  31  31.5 
8  9  35J3 
7  57  26.5 
7  45  35.3 
7  33  21.7 
7  21  15.7 
7  9  7.4 
6  56  56.8 
6  44  44.0 
6  32  29.0 
6  30  11.8 
6  7  53.4 
5  55  30i) 
5  43  7.4 
5  30  41.9 


5 
5 
4 
4 
4 


18 

5 

53 


14.4 

45.0 
i:i6 
40  40.4 
28  5.4 


N. 


4  15  38.6 

4  3  50.0 

3  50  9.6 

3  37  37.0 


1475 
1417 
1458 
1499 
9440 
9460 
9.110 
9.157 
9.195 


9468 

9405   I 

9441 

9475 

9.408 

9.441 

9.474 

9407 

9438 

9468 

9498 

9.698 

9458 

9487 

9.714 
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XL 


QRBBNWIOH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Rigb  t  AsoeiMioii. 

Difffor 
IMinato. 

DeolinAtUm. 

Diiffor 
iHinnte. 

Hoar. 

Bight  AMenaion. 

• 

DUEibr 
IMInate. 

DaeliiMrttoB. 

DifllfMr 
llCinuU 

WEL 

>]NEISD 

AY  25. 

PRTDAY  27. 

h     m      8 

■ 

N.  5  37'  27'.6 

It 

h    in      • 

• 

a  ^  50  13.3 

H 

0 

12  18  59.75 

1.8B03 

19.714 

0 

13  51  42.90 

90)191 

13.118 

1 

12  20  52.60 

1.8813 

3  24  44.0 

19.740 

1 

13  53  43.76 

9.0168 

7    3  20.0 

13.105 

2 

12  22  45.51 

1.8894 

3  11  58.8 

19.786 

2 

13  55  44.91 

9.0915 

7  16  25.9 

13.090 

3 

12  24  38.49 

1.8838 

2  59  12.1 

19.791 

3 

13  57  46.34 

9.0908 

7  29  30.8 

13.074 

4 

12  26  31.54 

I.B84o 

2  46  23.9 

19.816 

4 

13  59  48.06 

9.0911 

7  42  34.7 

13.057 

5 

12  28  24.67 

1.8801 

2  33  34.2 

19.840 

5 

14     1  50.07 

941360 

7  55  37.6 

13.038 

6 

12  :W  17.88 

1.6875 

2  20  43.1 

1930 

6 

14    3  52.38 

9.0411 

8    8  ;)9.3 

13.018 

7 

12  32  11.17 

2    7  50.6 

19.886 

7 

14    5  55.00 

9.0468 

8  21  39.8 

19.997 

8 

12  :U    4.54 

1.8809 

1  54  56.8 

19JW8 

8 

14    7  57.93 

9U1514 

8  34  39.0 

19J»75 

9 

12  35  58.00 

1.8818 

1  42    1.7 

19.999 

9 

14  10    1.17 

9.0566 

8  47  36.8 

13.959 

10 

12  37  51.56 

1.8936 

1  29    5.3 

19.949 

10 

14  12    4.72 

9.0618 

9    0  33.2 

19.998 

11 

12  m  45.22 

1.8853 

1   \e    7.8 

19.968 

11 

14  14    8.59 

9.0679 

9  13  28.2 

19JNM 

12 

12  41  38.99 

1.8971 

1     3    9.1 

19.987 

12 

14  \Q  12.79 

9.0797 

9  26  21.7 

19.877 

Id 

12  43  32.87 

1.8089 

0  50    9.3 

13.006 

13 

14  18  17.32 

9.0783 

9  39  13.5 

19.848 

14 

12  45  26.86 

1.9008 

0  37    8.4 

13.094 

14 

14  20  22.19 

9J)840 

9  52    3.5 

19.818 

15 

12  47  20.97 

1.9099 

0  24    6.4 

13.041 

15 

14  22  27.40 

9.0607 

10    4  51.7 

19.788 

16 

12  49  15.21 

1.9060 

N.  0  11    a5 

13.057 

16 

14  24  32.95 

9.0954 

10  17  38.1 

19.757 

17 

12  51     9.57 

1.9071 

S.  0    2    0.4 

13.079 

17 

14  26  38.85 

9.1019 

10  30  22.5 

19.793 

18 

12  53    4.06 

1.9093 

0  15    5.2 

13.087 

18 

14  28  45.10 

9.1079 

10  43    4.9 

19.689 

19 

12  54  58.68 

1.9116 

0  28  10.8 

13.100 

19 

14  30  51.71 

9.U39 

10  55  45.2 

19.654 

20 

12  56  53.45 

1.9141 

0  41  17.2 

13.119 

20 

14  32  58.68 

9.1199 

11     8  23.3 

19UU7 

21 

12  58  48.37 

1.9166 

0  54  24.3 

13.194 

21 

14  35    6.02 

9.1954 

11  20  59.2 

19.578 

22 

13    0  4:3.44 

1.9191 

1     7  32.1 

13.136 

22 

14  37  13.73 

9.1316 

11  33  32.7 

19.538 

23 

13    2  38.66 
THl 

1.9917 

JRSD^ 

S.   1  20  40.6 
lY  26. 

13.147 

23 

14  39  21.81 

8A1 

9.1378 

S.11  46    3.8 
LY  28. 

19.487 

0 

13    4  34.04 

1.9944 

S.  1  33  49.8 

13.157 

0 

14  41  30.27 

9.1449 

8.11  58  32.4 

19.455 

1 

13    6  29.59 

1.9971 

1  46  59.5 

13.166 

1 

14  43  39.11 

9.1506 

12  10  58.4 

19.411 

2 

13    8  25.30 

ism 

2    0    9.7 

13.173 

2 

14  45  48.34 

9.1571 

12  23  21.7 

19.366 

3 

13  10  21.18 

1.9398 

2  13  20.3 

13.180 

3 

14  47  57.96 

9.1636 

12  35  42.2 

19.318 

4 

13  12  17.24 

1.93S0 

2  26  31.3 

13.187 

4 

14  50    7.97 

9.1709 

12  47  59.9 

19.970 

5 

13  14  13.49 

1.9390 

2  39  42.7 

13.199 

5 

14  52  18.38 

9.1768 

13    0  14.6 

19.990 

6 

13  16    9.92 

1.9491 

2  52  54.4 

13.197 

6 

14  54  29.19 

9.1836 

13  12  26.3 

19.169 

7 

13  18    6.54 

1.9453 

3    6    6.3 

13J00 

7 

14  56  40.41 

9.1904 

13  24  34.9 

19.117 

8 

13  20    3.36 

1.9486 

3  19  18.4 

13.903 

8 

14  58  52.04 

9.1979 

13  36  40.3 

19.069 

9 

13  22    0.38 

1.9990 

3  32  30.7 

13.905 

9 

15     1     4.08 

9.9041 

13  48  42.3 

19.005 

10 

13  23  57.60 

1.9654 

3  45  43.0 

13.906 

10 

15    3  1(>.S3 

9.9110 

14    0  40.9 

11.947 

11 

13  25  55.03 

1.9590 

3  58  55.4 

13.907 

11 

15    5  29.40 

9.9180 

14  12  36.0 

11.889 

12 

13  27  .52.68 

1.9037 

4  12    7.8 

13.906 

12 

15    7  42.69 

9.9951 

14  24  27.6 

11.899 

13 

13  29  50.55 

1J664 

4  25  20.1 

13.904 

13- 

15    9  .56.41 

9.9399 

14  36  15.5 

11.767 

14 

13  31  48.64 

1.9701 

4  38  32.3 

13.901 

14 

15  12  10.56 

9.9304 

14  47  59.6 

11.703 

15 

13  :):)  46.96 

1.9740 

4  51  44.2 

13.197 

15 

15  14  25.14 

9.9467 

14  59  39.8 

11.638 

16 

13  35  45.52 

1.9779 

5    4  55.9 

13.199 

16 

15  16  40.16 

9.9540 

15  11  16.1 

11.571 

17 

13  37  44.31 

1.9618 

5  18    7.3 

13.187 

17 

15  18  55.62 

9.9613 

15  22  48.3 

11.509 

18 

13  39  43.34 

1.98S0 

5  31   18.3 

13.180 

18 

15  21   11.51 

9.9686 

15  34  16.3 

11.439 

19 

13  41  42.62 

1.9901 

5  44  28.9 

13.179 

19 

15  23  27.85 

9.9761 

15  45  40.1 

11.360 

20 

13  43  42.15 

1.9943 

5  57  :».0 

13.164 

20 

15  25  44.64 

9.9835 

15  56  59.5 

11.966 

21 

13  45  41.94 

1.9987 

6  10  48.6 

13.155 

21 

15  28     1.87 

9.9909 

16    8  14.4 

11.910 

22 

13  47  41.99 

2Ma\ 

6  23  57.6 

13.143 

22 

15  30  19.55 

9.9965 

16  19  24.7 

11.133 

23 

13  49  42.31 

9.0076 

6  37    5.8 

13.131 

23 

15  32  37.69 

9.3061 

16  30  90.4 

11.866 

24 

13  51  42.90 

9.0191 

S.  6  50  13.3 

13.118 

24 

15  34  56.28 

9.3137 

S.16  41  31.31 

10.974 

— _ 

— 

■*■ 

- 

-  -               ■■ 
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13 

14 

15 
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19 

20 

21 

22 

23 


GBBENWIOH  MEAN  TDfE. 


THE  MOON'S  BIOHT  A8CENSI0K  AND  DECLINATION. 


Blghi 


Diftlbr 


DMllaatlon. 


Diitlbr 
IMlnateJ 


SmSTOAY  29 


h  n 
15  34 
15  37 
15  39 
15  41 
15  44 
15  46 
15  48 
15  51 
15  53 
15  56 

15  58 

16  0 


16 
16 
16 
16 


3 
5 

8 
10 


16  12 
16  15 
16  17 
16  20 
16  22 
16  25 
16  27 
16  80 


56.28 
15.33 
34.84 
54.81 
15.24 
3ai4 
57.50 
19.33 
41.62 

27.61 
51.31 
15.48 
40.12 
5i23 
30.81 

uO.OO 

23.38 
50.36 
17.81 
45.73 
14.12 
42.97 
l^a8 


SL3137 
9.»13 
fi.3»0 
9J387 
9.3444 


9jxn 

9.3754 
9.3839 
9J9I1 


9;4067 
9.4148 
9.4994 
9.4303 
9.4381 
9.4458 
9.4538 
9.4614 
9.4809 
9;4770 
9.4847 
9.4993 


;s.i6 

6 
7 

7 
7 
7 

7 
7 
8 
6 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 

!  20 
20 
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I        0i 

41  31.3 

52  27.3 

3  18.3 

14  4.3 

24  45.1 

35  20^ 

45  50  JS 
56  15.0 

6  33.9 
16  47.1 
26  54.4 

36  55.8 

46  51.1 
56  40.2 

6  23.1 

15  59.6 

25  29.6 
34  53.0 
44    9.6 

19.4 

22.3 

18.1 

6.8 


53 

2 

II 

20 


S.20  28  48 J2 


0 

16  32  42.05 

9««MI00 

1 

16  35  12.28 

9.5079 

2 

16  37  42.96 

9.5159 

3 

16  40  14.10 

9.5997 

4 

16  42  45.69 

9.5309 

5 

16  45  17.72 

9.5378 

6 

16  47  50.20 

9.5450 

7 

16  50  23.12 

9«'i593 

,    8 

16  52  56.47 

9A^95 

<    9 

16  55  30ii6 

9Jj007 

10 

16  58    4.48 

9AT» 

11 

17    0  39.12 

9.5800 

.12 

17    3  14.19 

9.5079 

13 

17    5  49.67 

9.5948 

14 

17    8  25.56 

9.8016 

15 

17  II     1.86 

9.6081 

16 

17  13  38.56 

9.6140 

17 

17  16  15.65 

9.0914 

18 

17  18  53.13 

9.0978 

19 

17  21  30J)9 

9UKt4;( 

20 

17  24    9J23 

9.6404 

91 

17  26  A7M 

9.6405 

29 

17  29  26.81 

9A%95 

98 

17  32    6.14 

9.6594 

94 

17  34  45.82 

90649 

MONDAY  80. 


8.20 
20 
20 
21 
21 
21 
21 
21 
2] 
21 
21 
22 
22 
22 
22 
22 
22 
22 
20 
22 
2. 
23 
23 
23 

S.23 


37  22.2 
45  48.7 
54  7.6 
18.9 
22.3 
17.8 
5.3 
44.6 
15.7 
38.4 
52.6 
58.0 
55.4 
43.7 
23.1 

r3.6 

15.0 


2 
10 
18 
26 
33 
41 
48 
55 
2 
9 
16 
23 
29 

:i6 


42  27.2  ! 
48  30.2 
54  23.8  1 
0  8.0, 
5  42.7  ; 
II  7.7  I 
16  23.0  . 
21  28.5 


10.974 
10Ui99 
10.808 
10.793 
10.035 
10.545 
]0«454 
10.909 
10.907 
10.171 

loum 

9J79 
9.830 
9.787 


Ebwr. 


Blghi 


Diftlbr 

imnnteJ 


Diftfor 
iHinatoJ 


TUESDAY,  JULY  1. 


9.554 

9.445 
0.333 
9.990 
9.106 

6Jeo 

8.071 
8.751 


0.504 
8J78 
8.951 
8.199 
1M\ 
7.856 
7.793 
7.587 
7.448 

ion 

7.100 

una 

0.878 
6.731 
64W9 
6.439 
6.900 
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5.979 
5.815 
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5.407 
5.306 
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PHASES  OF  THE  MOON. 


O  Full  Moon 
C  Last  Quarter. 
0  New  Moon    . 
1>  First  Quarter 


.June 


d  h  M 

2  18  84JI 

9  9  49.9 

16  21  57.7 

25  1  5a6 


C  Perigee. 
C  Apogee. 


d       h 
.June      4    22.1 

.    .    •    20    15JS 
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GREENWICH  MEAN  TIME. 

« 

LUNAR  DISTANCES. 

• 
5^ 

P.L. 

P.L. 

P.  L. 

P.  L. 

-1 

o  5 

N*iue  aud  Direction    1 

Noon. 

of 

iTn>. 

of 

Vlb. 

of 

1X> 

of 

1 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Satubn 

W. 

0           t        II 

79  16    9 

9370 

0    /   // 

81    0  27 

9355 

0          1        f 

82  45    6 

9341 

0        f       /« 

84  30    7 

99S6 

Reeiilus 

W. 

79     1  53 

9959 

80  46  26 

9343 

82  31  23 

9398 

84  16  41 

9314 

Spica 

W. 

Q5  33    6 

9499 

27  14  20 

9469 

28  56  19 

9440 

30  38  57 

9413 

a  AquilsB 

E. 

73  a3  32 

3163 

72    6  38 

3164 

70  39  46 

3167 

69  12  58 

3173 

Jupiter 

E. 

84  51  50 

93S9 

83    7    6 

9336 

81  22    1 

9391 

79  36  33 

9307 

2 

Saturn 

W. 

93  QO  15 

9959 

95    7  14 

9947 

96  54  30 

9936 

98  42    4 

9995 

Regit  his 
Spica 

W. 

93    8  17 

9948 

94  55  33 

9936 

96  43    7 

9995 

98  30  58 

9914 

W. 

39  20  49 

9307 

41    6  38 

9990 

42  52  52 

9274 

44  39  29 

9359 

aAquilae 

E. 

62     1  46 

3946 

60  :)6  31 

3969 

59  11  44 

3999 

57  47  31 

3339 

Jupiter 

E. 

70  44  H 

9941 

68  56  45 

9999 

67    9    2 

9918 

65  21     1 

9907 

Fomulhout 

E. 

91  31  30 

9411 

89  48  12 

9399 

88    4  36 

9388 

86  20  45 

9378 

3 

Regiiliis 

W. 

107  34    2 

9166 

109  23  18 

9161 

111  12  46 

9154 

113    2  23 

9147 

Spica 

W. 

53  37  37 

9196 

55  26    7 

9189 

57  14  51 

9180 

59    3  48 

9179 

a  Aqiiilae 

E. 

50  58    6 

3587 

49  39  18 

3669 

48  21  51 

3747 

47    5  54 

3840 

Jupiter 

E. 

56  17  12 

9161 

54  27  46 

9154 

52  38  10 

9148 

50  48  24 

9149 

FomalJiaut 

E. 

77  38  12 

9340 

75  53  11 

9336 

74    8    3 

9339 

72  22  50 

9330 

a  Pegasi 

£. 

95  29  10 

9573 

93  49  38 

9565 

^    9  53 

9557 

90  29  57 

9550 

4 

Spica 

W. 

68  11  17 

9143 

70     1  11 

9139 

71  51  11 

9135 

73  41   16 

9133 

Jupiter 

£. 

41  37  33 

9191 

39  47    7 

9119 

37  56  39 

9118 

36    6    8 

9119 

Fomalhaut 

E. 

63  36  20 

3333 

61  51     9 

3338 

60    6    5 

9345 

58  21  12 

9353 

a  Pegiisi 

E. 

82    8  3:3 

9535 

80  28    9 

9537 

78  47  47 

9540 

77    7  30 

8545 

5 

Spica 

W. 

82  52  16 

9131 

84  42  27 

9139 

86  32  37 

9135 

88  22  43 

9137 

Mars 

W. 

41  47  21 

9098 

43  40  11 

9098 

45  33    0 

9099 

47  25  48 

9031 

Antiires 

W. 

37    2  17 

9163 

38  51  39 

9160 

40  41    6 

9158 

42  30  *% 

9156 

Fomalhaut 

E. 

49  40  28 

9491 

47  57  24 

9449 

46  14  50 

9466 

44  32  50 

9494 

1 

n  Pegasi 

E. 

66  48  27 

9593 

67    9  24 

9609 

65  30  41 

9696 

63  52  22 

9645 

a  Arietis 

E. 

110  53  37 

• 

9946 

109    6  19 

9945 

107  18  59 

9944 

105  31  38 

9944 

6 

Silica 
Mars 

W. 

97  31  56 

9150 

99  21  25 

9165 

101   10  45 

9171 

102  59  56 

9178 

• 

W. 

56  48  43 

9050 

58  40  59 

9055 

60  33    7 

9061 

62  25    7 

9067 

Ad  tares 

W. 

51  37  58 

9166 

53  27  16 

9170 

55  16  28 

9175 

57    5  :)4 

9180 

1 

i 

a  Pegasi 

E. 

55  48  27 

9763 

54  13  37 

9819 

52  39  34 

9859 

51     6  23 

9905 

1 

1 

a  Arietis 

E. 

96  35  23 

S956 

94  48  22 

9963 

93     1  29 

9969 

91   14  44 

9975 

1 

7 

Mars 

W. 

71  42  26 

9104 

73  :33  19 

9119 

75  23  58 

9191 

77  14  24 

9130 

Ad  tares 

W. 

66    8  49 

9913 

67  56  57 

9991 

69  44  53 

9999 

71  32  37 

9937 

a  Arietis 

£. 

82  23  38 

9317 

80  38    2 

9396 

78  52  42 

9336 

77    7  36 

9946 

Suif 

E. 

121  56  55 

9481 

120  15  15 

9490 

118  33  48 

9499 

1 16  52  34 

9500 

8 

Mars 

W. 

86  22  55 

9181 

88-  1 1  51 

9191 

90    031 

9909 

91  48  56 

9913 

Antrires 

W. 

80  27  53 

9966 

82  14  13 

9986 

84    0  18 

9306 

a5  46    7 

9317 

aAqiiil® 

W. 

43  5:3  48 

4169 

45    2  50 

4056 

46  13  34 

3860 

47  25  53 

3877 

' 

a  Arietis 

E. 

68  26  29 

9419 

66  43  12 

9497 

()5    0  16 

9449 

63  17  42 

9456 

1 

Sun 

E. 

108  29  56 

9563 

106  50    9 

3574 

105  10  38 

9585 

103  31  22 

9507 

9 

Mars 

W. 

100  46  50 

9960 

102  33  34 

9980 

104  20    1 

9999 

106    6  11 

9304 

Autares 

W. 

94  31   19 

99rj 

96  15  32 

9384 

97  59  29 

9395 

99  43  10 

8406 

1 

Jupiter 

W. 

31  28  11 

9366 

33  12  34 

9075 

34  56  45 

9384 

36  40  44 

3389 

..J 


xiy. 
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GBBEKWIOH  MEAN  TIME. 

LUNAB  DI8TANCB8.* 

5^ 

P.L. 

P.L. 

P.L. 

P.L. 

1 

Knroa  ADd  Direction 
of  Object. 

Midnight. 

of 

XVh 

of 
DiC 

xvin»» 

of 
DliL 

XXIb. 

of 
Diflr. 

Saturn 

W. 

_  O          1       If 

86  15  28 

9311 

eS  111' 

9997 

O          /        It 

89  47  13 

9964 

O           1       it 

91  33  34 

9971 

RegiiluB 

W. 

86    2  20 

S30O 

87  48  19 

9987 

89  34  39 

9974 

91  21  18 

9961 

Spica 

W. 

32  22  14 

9387 

:34    6    7 

9365 

35  50  32 

9345 

37  35  26 

9395 

a  Aquilie 

E. 

67  46  17 

•  3181 

66  19  46 

3199 

64  53  28 

3907 

63  27  27 

3994 

JnPITKR 

E. 

77  50  45 

9tt3 

76    4  36 

9379 

74  18    7 

9966 

72  31  19 

9953 

2 

Saturn 

W. 

100  29  53 

9915 

102  17  58 

9905 

104    6  18 

9196 

105  54  52 

9187 

Regiilutf 

W. 

100  19    6 

9903 

102    7  29 

9104 

lO:)  56    6 

8185 

105  44  58 

9176 

Spica 

W. 

46  26  28 

9946 

48  13  48 

9933 

50     1  27 

9991 

51  49  23 

9900 

a  Aquilie 

E. 

56  23  56 

3871 

55     1     7 

3415 

5:^  39    7 

3466 

52  18    5 

3589  1 

Jupiter 

E. 

63  32  45 

9197 

61  44  13 

9187 

59  55  26 

9178 

58    6  25 

9169  ; 

Fomalhaut 

E. 

84  36  39 

9309 

82  52  20 

9360 

81    7  48 

9358 

79  23    5 

9345 

3 

Regiilus 

W. 

114  52  11 

9141 

116  42    7 

9137 

118  32  10 

9133 

120  22  20 

9190 

Spica 

W. 

60  52  58 

9166 

62  42  18 

9158 

64  31  49 

9159 

66  21  29 

9147 

a  Aqiiilw 

E. 

45  51  31 

3946 

44  38  58 

4060 

43  28  28 

4904 

42  20    6 

4367 

Jupiter 

K. 

48  58  28 

9136 

47    8  24 

9131 

45  18  12 

9197 

43  27  55 

9194 

Fomalhaut 

E. 

70  37  33 

9»e 

68  52  14 

9397 

67    6  54 

9398 

65  21  36 

9330 

aPegasi 

E. 

88  49  51 

9M3 

87    9  38 

9540 

85  29  19 

9537 

83  48  57 

9536 

4 

Spica 

W. 

75  31  25 

9131 

77  21  36 

9130 

79  11  49 

91» 

81     2    2 

9199 

Jupiter 

E. 

34  15  38 

9190 

32  25  10 

9199 

30  34  45 

9195 

28  44  24 

9198 

Fomalhaut 

E. 

56  36  30 

8363 

54  52    1 

9375 

53    7  50 

9388 

51  23  58 

9403 

a  Pegaai 

E. 

75  27  19 

95fia 

73  47  18 

9550 

72    7  27 

9960 

70  27  49 

9580 

5 

Spica 

W. 

90  12  45 

9140 

92    2  43 

9143 

93  52  34 

9148 

95  42  19 

9153 

Mars 

W. 

49  18  32 

9034 

51   II   13 

9037 

5:)    3  49 

9041 

54  56  19 

9045 

Antares 

W. 

44  20    7 

9158 

46    9  38 

9158 

47  59    8 

9160 

49  48  35 

9163 

Fomalhaut 

E. 

42  51  29 

9594 

41   10  50 

9M1 

39  31    2 

9601 

37  52    8 

9647 

a  PeffHsi 
a  Arietia 

E. 

62  14  29 

9008 

60  37    6 

9009 

59    0  16 

9718 

57  24     1 

9749 

E. 

lO:)  44  17 

9946 

101  56  58 

9948 

100    9  42 

9990 

98  22  29 

9954 

6 

Spica 
Mars 

W. 

104  48  55 

9186 

106  37  44 

9194 

108  26  20 

9909 

110  14  44 

9911 

W. 

64  16  56 

9073 

66    8  36 

9080 

68    0    4 

9088 

69  51  21 

9006 

Antarea 

W. 

58  54  31 

9180 

60  43  21 

9199 

02  32    0 

9198 

64  20  30 

9905 

a  l*e|(aai 
a  Arietia 

£. 

49  34  11 

9954 

48    3    1 

3008 

40  32  59 

3069 

45    4  12 

3137 

E. 

89  28    8 

9989 

87  41  43 

9990 

85  55  29 

9908 

84    9  27 

9307 

7 

Mars 

W. 

79    4  35 

9140 

80  54  33 

9150 

82  44  15 

9160 

84  33  43 

9170 

Antares 

W. 

7320    7 

9946 

75    7  25 

9955 

76  54  28 

9966 

78  41  18 

9975 

a  Arietis 

E. 

75  22  47 

9300 

73  38  15 

8379 

71  54     1 

9386 

70  10    5 

9398 

Suit 

E. 

115  11  33 

9518 

113  30  47 

9530 

111  50  15 

9541 

110    9  58 

9559 

8 

Mars 

W. 

9337    4 

9994 

95  24  56 

9935 

97  12  31 

9946 

98  59  49 

9957 

Antares 

W. 

87  31  41 

9398 

89  17    0 

9339 

91    2    2 

8390 

92  46  48 

9361 

a  AquilsB 

W. 

48  39  36 

3809 

49  54  36 

3737 

51   10  44 

3677 

52  27  55 

3696 

a  Arietis 

E. 

61  35  30 

9474 

59  53  41 

9481 

58  12  16 

«10 

56  31   17 

9989 

Son 

E. 

101  52  22 

9608 

100  13  38 

9619 

98  35  10 

9630 

1 

96  56  58 

9649 

0 

Mars 

W. 

107  52    4 

9316 

109  37  40 

9B98 

111  22  59 

1 
9340 

113    8    0 

9359 

1 

Antares 

W. 

101  26  34 

9418 

103    9  42 

9430 

104  52  33 

8449 

106  35    7 

9453 

1 

Jupiter 

W. 

38  24  29 

9403 

40    7  59 

9413 

41  51  16 

•tn 

43  34  18 

9433 
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XV. 


GREENWICH  MEAN  TIME. 

'  LUNAR  DISTANCES. 

0 

9 

Name  and  Bireotion 
of  Ol]jeot. 

Nfoon« 

P.L. 

of 
Ditr. 

llll^ 

P.L. 

«f 

Diif. 

VPi. 

P.L. 

of 

Diif. 

IX>' 

P.L. 

of 

Difll 

a  Aquile 
a  ArietiB 

Sun 

W. 
E. 
E. 

5^46    1 
54  50  43 
95  19    2 

as8o 

9548 
9655 

55    4  5{r' 
53  10  37 
93  41  22 

3638 

9569 
9067 

56  24  38 
51  30  59 
92    3  59 

3504 
9500 
9879 

Sf  44  58 
49  51  51 
90  26  52 

3471 

9613 ; 

9691  ; 

10 

a  AquilfB 

JUPITBR 

a  Arietta 

Sun 

W. 
E. 
E. 

64  34  10 
45  17    6 
41  44  32 

82  25  20 

aaes 

9443 
9759 
9759 

65  57    6 
46  59  39 
40    9     1 
80  49  50 

• 

3359 

9453 
9786 
9764 

67  20  18 
48  41  57 
38  34  13 
79  14  36 

3341 
9463 
9899 
9776 

68  43  42 
50  24     1 
37    0  14 
77  39  38 

3339  1 
9473  1 
9869 

9788  ; 

11 

a  AquilfB 

JCPITBR 

Fomalhaut 

Sun 

W. 
W. 
W. 
E. 

75  42  39 

58  50  42 
40  32  48 
69  48  40 

3311 
9907 
9965 
9847 

77    6  37 
60  31  18 
42    3  57 
68  15  14 

3319 
9537 
9838 
9869 

78  30  34 
62  11  41 
43  35  25 
66  42    3 

3314 
9547 
9994 
9871 

79  54  30 
63  51  49 
45    7  13 
65    9    7 

3317 
9557 
9014 
9889 

12 

a  AquilfB 
Jupiter 
PomalhRUt 
*x  Pe<ra8i 

Sun 

W. 
W. 
W. 
W. 
E. 

86  52  56 
72    9    2 
52  48  37 
39  39  19 
57  28    2 

3345 
9606 
9800 
3785 
U»37 

88  16  15 
73  47  48 

54  21     9 
40  54  37 

55  56  31 

3354 

9616 
9888 
3790 
9948 

89  39  24 
75  26  21 
55  53  43 
42  11    3 
54  25  13 

3363 
9695 
988R 
3661 
9959 

91     2  22 
77    4  40 
57  26  17 
43  28  31 
52  54    9 

1 
3375 

9635 

9680 

3610  , 

9970 

13 

a  AquilfB 
JnpiTER 
Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
W. 
W. 
E. 

97  53  48 
85  13    7 
65    8  36 
50    7  40 
45  22    6 

3441 
9683 
9901 
3435 
3091 

99  15  18 
86  50  10 
66  40  53 
51  29  17 
43  52  20 

3457 
9009 
9906 
3411 
3031 

100  36  29 
88  27    2 
68  13    4 
52  51  21 
42  22  46 

3475 
9701 
9911 
3301 
3041 

101  57  21 
90    3  41 
69  45    9 
54  13  48 
40  53  25 

3494 
9710 
9916 
3379 
3061 

14 

Jupiter 
Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
W. 

E. 

96    4    2 
77  23  52 
61  10  25 
33  29  36 

9753 
9945 
3314 
3009 

99  39  31 
78  55  14 
62  34  22 
32    1  25 

9709 
9951 
3306 

3100 

101  14  50 
80  26  27 
63  58  26 
30  3^125 

9771 
9058 
3301 
3118 

102  49  57 

.81  57  32 

65  22  38 

29    5  37 

9779 
9065 
3906  ' 
3197 

18 

Sun 

Regulus 
Saturn 
Spica 

W. 
E. 
E. 
E. 

12    8    8 

49    6  15 

49  57  16 

103    9  10 

3356 
3091 
3039 
3030 

13  31  14 

47  36  28 

48  27  52 
101  39  35 

3369 
3097 
3046 
3035 

14  54  13 

46    6  49 

46  58  37 

100  10    6 

3368 

3083 
3053 
3040 

16  17    5 

44  37  19 

45  29  29 
96  40  43 

3374 
3040 
3050 
3045 

19 

Sun 

Regulus 
Saturn 
Spica 

W. 

E. 
£. 
E. 

23    950 

37  11  54 

38  5  43 
91  15  24 

3401 
3075 
3060 
3070 

24  32    5 

35  43  14 

36  37  20 
89  46  38 

3406 
3089 
3005 
3075 

25  54  15 

34  14  42 

35  9    3 

88  17  56 

3410 
3080 
3101 
3070 

27  16  21 

32  46  19 

33  40  53 

86  49  20 

3415 
3006 
3106 
3083 

20 

Sun 
Spica 
Mars 
Antares 

W. 
E. 
E. 
E. 

34    5  40 

79  27  26 

116  26  58 

125  21  44 

3433 
3009 
3018 
3103 

35  27  20 

77  59  16 

114  57    8 

123  53  38 

3434 
3109 
3091 
3104 

36  48  58 

76  31     8 

1 13  27  22 

122  25  34 

3436 
3104 
3093 
3105 

38  10  34 

75    3    3 

111  57  38 

120  57  31 

3438 
3106 
3096 
3106 

21 

Sun 
Spica 
Mars 
Antarefl 

W. 
E. 
E. 
E. 

44  58    5 

67  43  15 

104  29  30 

113  37  23 

3443 
3113 
3031 
3106 

46  19  33 

66  15  22 

102  59  56 

112    9  21 

3443 

3114 
3039 
3105 

47  41     1 

64  47  ^0 

101  30  23 

no  41  19 

3449 
3115 
3039 
3194 

49    2  30 

63  19  39 

100    0  50 

109  13  15 

3441 
3115 
3031 
3104 

93 

Sun 

W, 

55  50  17 

3431 

57  11  58 

3487 

58  33  43 

3493 

59  55  33 

3410 

XVI. 
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OBEBl^WIOH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

* 

9 

Name  and  Diroction 
of  Objeot. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

DifE: 

xvnpi 

P.L. 

of 

Diff. 

XXIh- 

P.L. 

of 

Diff. 

a  Aquiln 

W. 

O         1         li 

59    5  54 

3444 

O         i      11 

60  27  21 

3490 

O          #         // 

61  49  14 

3309 

63  1 1'  3i' 

3380 

a  Ai'ietis 

E. 

48  13  14 

9837 

46  35    9 

9063 

44  57  40 

96W 

43  20  46 

9719 

Son 

E. 

88  50     1 

r/04 

87  13  27 

S716 

85  37    8 

9798 

84     1     6 

9740 

10 

a  AqtiilflB 

W. 

70    7  1(1 

3394 

71  30  59 

3318 

71  54  49 

3315 

74  18  42 

3319 

Jupiter 

W. 

52    5  50 

9484 

53  47  25 

9494 

55  28  45 

9505 

57    9  50 

9516 

a  Arietis 

E. 

35  27    7 

9908 

:W  54  59 

9958 

32  23  54 

3013 

30  53  58 

3077 

Suit 

E. 

76    4  56 

9800 

74  30  29 

9819 

72  56  17 

9894 

71  22  21 

9836 

11 

a  Aqtiilft; 

W. 

81  18  22 

3390 

82  42  10 

3394 

84    5  53 

3330 

85  29  29 

3337 

Jupiter 

W. 

a5  31  43 

9566 

67  ]]  24 

9576 

68  50  50 

9586 

70  30    3 

9507 

Fomalhaut 

W. 

46  39  14 

9907 

48  11  24 

9900 

49  43  43 

9895 

51    16    8 

9809 

Suit 

E. 

63  36  25 

9603 

62    3  58 

9904 

60  31  45 

9915 

58  59  46 

9996 

13 

aAquiliD 

W. 

92  25    7 

3387 

93  47  40 

3399 

95    9  58 

3419 

96  32     1 

3496 

Jupiter 

W. 

78  42  47 

9645 

80  20  41 

9655 

81  58  22 

9665 

m  35  51 

9674 

Fomnlhniit 

W. 

58  58  50 

9690 

60  31  21 

9609 

62    3  50 

9895 

63  .%  15 

9807 

a  Pegfini 

W. 

44  46  54 

3566 

46    6    5 

3596 

47  26    0 

3499 

48  46  3:) 

3461 

Suff 

E. 

51  23  19 

9980 

49  52  41 

9991 

48  22  17 

3001 

46  52    5 

3011 

13 

a  Aqiiilie 

W. 

103  17  52 

3513 

104  38    2 

3534 

ia5  57  50 

3555 

107  17  13 

3578 

Jupiter 

W. 

91  40    9 

9716 

93  16  24 

9797 

94  52  28 

9736 

(»6  28  21 

9745 

Fomnlhniit 

W. 

71   17    8 

9991 

72  49    0 

9997 

74  20  45 

9933 

75  52  22 

9939 

a  Pegiiai 

W. 

55  36  m 

3366 

56  59  42 

3343 

58  23    4 

3339 

59  46  39 

3399 

Sun 

E. 

39  24  15 

3061 

37  55  18 

3071 

:i6  26  32 

3081 

34  57  58 

3090 

14 

Jupiter 

W. 

104  24  53 

9787 

105  59  38 

9796 

107  34  12 

9803 

109    8  36 

9811 

Fomnliiaiit 

W. 

83  28  27 

9979 

84  59  14 

9980 

86  29  51 

9988 

88    0  19 

9996 

a  PegaMi 

W. 

66  46  54 

3993 

68  11   15 

3990 

m  35  38 

3988 

71     0    4 

3987 

Sun 

E. 

27  38    0 

3136 

26  10  34 

3145 

24  43  19 

3154 

23  16  14 

3163 

18 

Suff 

W. 

17  3!)  51 

3380 

19    2  30 

3385 

20  25    2 

3390 

21  47  29 

3396 

Regiilus 

E. 

43    7  58 

3047 

41  :)8  44 

3054 

40    9  39 

3061 

38  40  42 

3068 

Saturn 

E. 

44    0  2!) 

3065 

42  31  37 

3071 

41     2  52 

3077 

39  34  14 

3083 

SpicD 

E. 

97  11  28 

8050 

95  42  18 

3055 

94  13  14 

3060 

92  44  16 

3065 

19 

Sun 

W. 

28  38  21 

3419 

30    0  16 

3493 

31  22    8 

3496 

32  43  56 

3499 

RegiiJufl 

E. 

31  18    4 

3104 

29  50    0 

3119 

28  22    5 

3190 

26  54  20 

3198 

Saturn 

E. 

32  12  51 

3111 

:K)  44  55 

3117 

129  17    7 

3193 

27  49  25 

3199 

Spica 

E. 

85  20  49 

3087 

83  52  22 

3090 

82  23  59 

3093 

80  55  41 

3096 

20 

Sun 

W. 

39  32    7 

3440 

40  53  38 

3441 

42  15    8 

3449 

43  3 i  37 

3443 

Spica 

E. 

73  35    2 

3108 

72    7    2 

3110 

70  39    5 

3111 

69  II     9 

3119 

Mars 

£. 

no  27  56 

3097 

108  58  17 

3099 

107  28  40 

3030 

105  59    4 

3031 

Aotares 

E. 

119  29  28 

3107 

118    1  27 

3107 

116  33  26 

3107 

115    5  25 

3106 

21 

Sun 

W. 

50  23  59 

3440 

51  45  30 

3438 

5.3    7    3 

3436 

* 

54  28  39 

3434 

■ 

Snica 
Mars 

E. 

61  51  48 

3114 

60  23  56 

3114 

58  56    4 

3113 

57  28  1 1 

3113 

E. 

98  31   16 

3031 

97     1  42 

3099 

95  32    6 

3096 

94    2  29 

3097 

Antares 

E. 

107  45  10 

3109 

106  17    3 

3100 

104  48  53 

3008 

103  20  41 

3005 

22 

Son 

W. 

61  17  37 

3415 

62  39  26 

3410 

64    1  31 

3404 

65  23  43 

3308 
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GBE£]^WIOH  MEAN  TIME. 

• 

LUNAR  X>iarrANCE8. 

« 

P.L. 

P.L. 

P.L. 

P.L. 

9  9 

Name  and  Direotioii 

Noon. 

of 

Ulh. 

of 

VlJu 

of 

IXk. 

of 

22 

of  Object. 

Diflf. 

DIff. 

DIff. 

IMff. 

Spica 
Mars 

E. 

O             1         11 

56    0  17 

3119 

54  32  22 

3110 

Oil' 

53    4  25 

3108 

O           1         tl 

51  36  26 

3106 

E. 

92  32  50 

3096 

91     3    8 

3093 

89  a3  23 

3090 

88    3  35 

3016 

Antares 

E. 

101  52  25 

3(199 

100  24    6 

3089 

98  55  43 

3085 

97  27  15 

3081 

23 

Sun 

W. 

66  46     ] 

3391 

68    8  27 

3364 

69  31     1 

3377 

70  53  43 

3360 

Spica 
Mars 

E. 

44  15  51 

3095 

42  47  35 

3093 

41  19  16 

3090 

39  50  53 

3087 

E. 

80  3:3  26 

9995 

79    3    7 

9990 

77  32  42 

9984 

76    2    9 

9978 

Antares 

E. 

90    3  33 

3055 

88  34  29 

3048 

87    5  16 

3041 

8a  35  56 

3034 

24 

Sun 

W. 

77  49  40 

xm 

79  13  25 

3319 

80  37  22 

3301 

82     1  32 

3901 

Re^ulus 

W. 

22  49  12 

3045 

24  18  29 

3097 

25  48    8 

3010 

27  18    8 

9099 

Mars 

E. 

68  27  16 

9940 

66  55  48 

9931 

65  24    9 

9999 

63  5i  19 

9013 

An  tares 

E. 

78    6  49 

9993 

76  36  27 

9963 

75    5  53 

9973 

73  a5    7 

9063 

1  25     Sun 

W. 

89    5  57 

39^4 

90  31  37 

3909 

91  57  34 

3195 

93  23  48 

3180 

Kei;ii1iis 

W. 

34  5.3  14 

9913 

30  25  16 

9898 

37  57  38 

9889 

39  m  20 

9866  ' 

Saturn 

W. 

33  17  17 

9930 

34  48  57 

9915 

36  20  55 

9900 

37  53  13 

9885 

Mars 

E. 

56  10    0 

9861 

54  36  51 

9850 

53    3  27 

9839 

51  29  49 

9897 

1 

Antares 

E. 

65  57  52 

9905 

64  25  40 

9893 

62  53  13 

9880 

61  20  30 

9867 

a  Aquilie 

E. 

110  44    6 

3799 

109  27  50 

3699 

108  11     4 

3671 

106  53  46 

3644 

26 

Sun 

W. 

100  39  40 

3099 

10^2    7  50 

3089 

103  36  22 

3065 

105    5  15 

3047 

RegiihiH 

W. 

47  19    2 

9784 

48  53  51 

9767 

50  29    3 

9750 

52    4  38 

9739 

Saturn 

W. 

^45  3J)  45 

9805 

47  14    6 

9788 

48  48  49 

9770 

50  23  54 

9754 

1 

Mars 

E. 

43  37  40 

9763 

42    2  24 

9751 

40  26  52 

9739 

38  51     4 

9796 

Antares 

E. 

53  32  32 

9798 

51  58    2 

9784 

50  23  14 

9789 

48  48    6 

9754 

a  Aqiiilte 

E. 

100  20  14 

3519 

99    0  11 

3497 

97  39  42 

3475 

96  18  50 

3454 

27 

Sun 

W. 

112  35  19 

9953 

114    6  31 

9934 

115  38    7 

9914 

117  10    8 

9804 

Re^iilus 

W. 

60    8  26 

9641 

61  46  25 

9693 

63  24  49 

9605 

65    3  37 

9586 

Saturn 

W. 

58  25    8 

9665 

60    2  35 

9647 

61  40  27 

9639 

63  18  44 

9610 

1 

Antires 

E. 

40  47  38 

9683 

39  10  35 

9670 

37  33  14 

9657 

35  55  34 

9644 

a  AqiiilH; 

E. 

89  28  44 

3357 

88    5  39 

3341 

86  42  16 

3395 

85  18  34 

3311 

Jupiter 

E. 

102  37  14 

9605 

100  58  26 

9586 

99  19  13 

9568 

97  39  35 

9550 

28 

Kef^iiIiiH 

W. 

73  24  11 

9491 

75    5  36 

9479 

76  47  27 

9453 

78  29  46 

9435 

Saturn 

W. 

71  36  32 

9516 

73  17  24 

9497 

74  58  42 

9478 

76  40  27 

9450 

Spica 

W. 

20  10  11 

9717 

21  46  28 

9668 

23  23  50 

9695 

25    2  11 

9584 

a  Aquilie 

E. 

78  16  12 

3953 

76  51     6 

3946 

75  25  50 

3939 

74    0  27 

3934 

Jupiter 

E. 

89  15    3 

9457 

87  :32  50 

9438 

85  50  11 

9490 

84    7    5 

9409 

29 

Regulus 

W. 

87    7  56 

9343 

88  52  52 

9395 

fK)  38  15 

9308 

92  24    2 

9901 

Spica 

W. 

33  26  30 

9496 

35    9  28 

9400 

36  53    3 

9375 

38  37  13 

9359 

a  AqiiilflB 

E. 

66  52  53 

3940 

(»5  27  31 

3949 

64    2  19 

3959 

62  37  20 

3974 

Jupiter 

E. 

75  25     1 

9311 

73  39  18 

9993 

71  53    9 

9976 

70    6  34 

9950 

Foiniilhiiiit 

E. 

97  18  42 

9509 

95  37  41 

9490 

93  56  15 

9479 

92  14  23 

9454 

'  30 

Refill  us 

W. 

lOI  19  12 

9210 

103    7  25 

9196 

104  55  59 

9189 

106  44  56 

9168 

Spica 

w. 

47  25  59 

9950 

49  13  111 

9939 

51     0  50 

9915 

52  48  54 

9100 

a  Aquilte 

E. 

55  38    5 

3406 

54  15  56 

3449 

52  54  35 

3496 

51  34    6 

3553 

Fomalhaut 

E. 

83  39    5 

9376 

81  54  56 i 

8363 

80  10  28 

9351 

78  25  42 

9339 

a  Pegasi 

E. 

101  10  14 

909S 

99  31  58  1 

9008 

97  53  14 

959C 

96  14    6 

9574 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
5j 

P.L. 

P.L. 

P.L. 

P.L. 

09 

KMne  and  Diractlon    1 

Midnight. 

of 

XVb. 

of 

xvnih. 

of 

XXIb. 

of 

^ 

of  UbjMSt. 

^^ 

DIff. 

Diff. 

Dlff. 

Dlff 

0     f    tt 

0        t      II 

"^         *        n 

0       /     // 

23 

Spica 
Mars 

E. 

50    8  25 

3104 

48  40  21 

3109 

47  12  14 

3100 

45  44    4 

3008 

E. 

m  3:{  43 

3019 

85    3  46 

3008 

8:)  33  45 

3004 

82    3  38 

3000  > 

Antares 

E. 

95  58  42 

3077 

94  30    4 

3079 

93     1  20 

3067 

91  32  :iO 

3061  ' 

21 

Sun 

W. 

72  16  34 

3361 

73  39  a5 

3359 

75    2  46 

3343 

76  26    7 

3333 

Silica 
Mars 

E. 

38  22  26 

3084 

36  53  57 

3089 

a5  25  25 

3080 

33  56  50. 

3078 

E. 

74  31  28 

9971 

73    0  Jfi) 

9964 

71  29  41 

9056 

69  58  :» 

9048 

Antares 

E. 

84    6  26 

3097 

82  36  47 

3019 

81     6  58 

3011 

79  36  59 

3009 

-  24 

Suit 

W. 

83  25  56 

3978 

84  50  a3 

3965 

86  15  26 

3959 

87  40  33 

39:)8 

ReiruluB 

W. 

28  48  27 

9970 

30  19    9 

9961 

31  50  10 

9942 

33  21  :)2 

9999 

Mars 

E. 

6^2  20  17 

9903 

60  48    2 

9893 

59  15  35 

9883 

57  42  54 

9879 

Antaren 

E. 

72    4    8 

9099 

70  32  55 

9041 

69     1  29 

9930 

67  29  48 

9918 

25 

Sozf 

W. 

94  50  20 

3105 

96  17  11 

3149 

97  44  21 

3133 

99  11  50 

3116 

Regiilus 

W. 

41     3  23 

9850 

42  36  46 

9834 

44  10  30 

9818 

45  44  a5 

9801 

SATuar 

W. 

:)9  25  51 

9800 

40  58  49 

9854 

42  .32    6 

9838 

44    5  45 

9899 

Mars 

E. 

49  55  55 

9614 

48  21  46 

9809 

46  47  20 

9789 

45  12  38 

9776 

Antares 

E. 

59  47  29 

9854 

58  14  12 

9840 

56  40  37 

9806 

55    6  44 

9819 

0  Aquiln; 

E. 

105  .%    0 

3618 

104  17  45 

3599 

102  59     1 

3567 

101  39  51 

3549 

26 

Scif 

W. 

106  34  30 

3099 

108    4    7 

3011 

109  34    8 

9909 

111     4  32 

9073 

Regiilus 

W. 

53  40  m 

9714 

55  16  57 

9605 

56  53  43 

9677 

58  30  52 

9650 

Saturn 

W. 

51  59  22 

9737 

5.3  35  13 

9790 

55  11  28 

9709 

56  48    6 

9684 

Mars 

E. 

37  14  58 

9713 

35  38  36 

9701 

34     1  58 

9690 

32  25    4 

9679 

Antares 

E. 

47  12  %) 

9740 

45  36  53 

9795 

44    0  47 

9711 

42  24  22 

9697 

1 

a  Aquile 

E. 

94  57  33 

3433 

93  35  54 

3413 

92  13  52 

3303 

90  51  28 

3375 

1  27 

Suif 

W. 

118  42  33 

9874 

120  15  25 

9854 

121  48  41 

9834 

123  22  23 

9814  ; 

Regiilus 

W. 

66  42  52 

9567 

68  22  32 

9r>48 

70    2  39 

9599 

71  43  12 

9510 

Saturn 

W. 

64  57  26 

9591 

m  36  33 

9573 

68  16    7 

9554 

69  5(>    6 

9535 

Antares 

E. 

34  17  37 

9631 

32  39  25 

9619 

31     0  57 

9608 

29  22  15 

9600  ' 

a  Aquile 

E. 

83  54  36 

3997 

82  30  21 

3985 

81     5  51 

3973 

79  41     8 

3963 

JUPITKR 

E. 

95  59  32 

9539 

94  19    4 

9513 

92  38  10 

9494 

90  56  49 

9475 

20 

ReguJus 

W. 

80  12  31 

9416 

81  55  43 

9397 

83  39  21 

9379 

85  23  25 

9361  1 

Saturn 

W. 

78  22  38 

9440 

80    5  16 

9491 

81  48  20 

9409 

a3  31  50 

9384  \ 

Spica 

W. 

26  41  27 

9545 

28  21  .37 

9519 

30    2  33 

9481 

31  44  12 

9453  \ 

a  Aquile 

E. 

72  34  59 

3931 

71     9  27 

3930 

69  43  54 

3931 

68  18  21 

3334  1 

Jupiter 

E. 

82  23  a? 

9384 

80  39  a5 

9365 

78  55  10 

9347 

77  10  19 

9:»9  1 

29 

Rejpilus 
Spica 

W. 

94   10  16 

9974 

95  56  53 

9958 

97  43  56 

9949 

99  31  22 

9996 

W. 

40  21  56 

9330 

42    7  12 

9309 

43  52  58 

9980 

45  39  14 

9960 

a  Aquile 

E. 

61   12  38 

3999 

59  48  17 

3313 

58  24  21 

3339 

57    0  55 

3370  \ 

Jupiter 

E. 

68  19  a5 

9949 

()6  32  10 

9996 

6t  44  21 

9910 

62  56    8 

9194  ! 

Fomalhaut 

E. 

90  32    6 

9437 

88  49  25 

9491 

87    6  20 

9406 

85  22  5:3 

9301 

^ 

Regius 
Spica 

W. 

108  34  14 

9154 

no  2:)  51 

9140 

112  13  48 

9198 

114    4     4 

9116 

W. 

54  37  23 

9163 

56  2()  16 

9168 

58  J5  31 

9154 

60    5    8 

9141 

a  Aquile 

E. 

50  14  41 

3617 

48  56  25 

3690 

47  39  28 

3775 

46  24    0 

3870 

Fomalhaut 

E. 

76  40  :)8 

93SM 

74  55  19 

9319 

73    9  46 

9310 

71  24    0 

9301  ' 

L 

aPegnsi 

E. 

94  34  36 

9558 

92  54  42 

9543 

91   14  29 

9599 

89  33  57 

9517 

110 
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AT  GEEENWICH  APPABENT  NOON. 


i 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 

14 
15 

16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUITB 


Apparent 
Bight  Asoeniloii. 


"Ti      Si      i 

6  41  31.70 
6  45  39.62 
6  49  47.27 

6  53  54.62 

6  58  1.66 

7  2  8.38 

7  6  14.75 
7  10  20.77 
7  14  26.40 

7  18  31.64 
7  22  36.47 
7  26  40.88 

7  30  44.85 
7  34  48.36 
7  38  51.38 

7  42  53.91 
7  46  55.92 
7  50  57.41 

7  54  58.35 

7  58  58.74 

8  2  58.55 

8  6  57.78 
8  10  56.42 
8  14  54.46 

8  18  51.89 
8  22  48.71 
8  26  44.92 

8  30  40.51 
8  34  35.49 
8  38  29.85 
8  42  23.60 

8  46  16.74 


DUr.  for 
1  Hoar. 


n 

0.335 
0.3,>4 
0.312 

0.299 
0.286 
0.272 

0.258 
0.243 
0.227 

0.210 
0.193 
0.175 

0.156 
0.136 
0.116 

0.095 
0.073 
0.051 

0.027 
0.004 
9.980 

9.956 
9.931 
9.906 

9.881 
9.856 
9.830 

9.805 
9.779 
9.754 
9.728 

9.702 


▲ppttrent 
Decliuation. 


N.23 


37.0 


6 

23  2  18.7 
22  57  36.3 

22  52  29.9 
22  46  59.6 
22  41  5.6 

22  34  48.0 
22  28  7.0 
22  21  2.r 

22  13  35.1 
22  5  44.6 
21  57  31.3 

21  48  55.4 
21  39  57.0 
21  30  36.5 

21  20  53.8 
21  10  49.4 
21  0  23.5 

20  49  36.3 
20  38  27.9 
20  26  58.7 

20  15  8.9 
20  2  58.7 
19  50  28.5 

19  37  38.5 
19  24  29.0 
19  11  0.2 

18  57  12.4 
18  43  6.1 
18  28  41.3 
18  13  58.4 

N.17  58  57.5 


INff.  for 
IHonr. 


-10.25 
11.26 
12.26 

-I3.2({ 
14.25 
I5.2:S 

-16.21 
17.19 
18.16 

-19.12 
20.07 
21.02 

-21.96 
22.89 
23.81 

-24.72 
25.63 
26.52 

-27.40 
28.27 
29.14 

-29.99 
30.84 
31.67 

-32.49 
33.29 
34.09 

-34.87 
35.65 
36.41 
37.16 

-:)7.90 


Semi- 
dUmeter. 


5  46.18 
5  46.18 
5  46.18 

5  46.18 
5  46.19 
5'  46.20 

5  46.21 
5  46.23 
5  46.25 

5  46.27 
5  46.30 
5  46.34 

5  46.38 
5  46.42 
5  46.47 

5  46.53 
5  46.59 
5  46.66 

5  46.73 
5  46.81 
5  46.89 

5  46.98 
5  47.07 
5  47.17 

5  47.27 
5  47.38 
5  47.48 

5  47.59 
5  47.71 
5  47.83 
5  47.95 


15  48.08 


Sidereal 
Time  of 
Semi- 
diameter 
PaMing 
Meridiaii 


68.78 
68.74 
68.70 

68.66 
68.61 
68.56 

68.51 
68.46 
68.40 

68.34 
68.28 
68.22 

68.15 
68.08 
68.01 

67.94 
67.87 
67.80 

67.72 
67.64 
67.56 

67.48 
67.40 
67.32 

67.23 
67.15 
67.06 

6696 
66.89 
66.81 
66.72 

66.64 


Sq  nation  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 


ni       H 

3  33.42 

3  44.75 

3  55.81 

4  6.58 
4  17.03 
4  27.16 

4  36.95 

4  46.38 

4  55.43 

5  4.10 
5  12  35 
5  20.18 

5  27.57 

5  34.50 

5  40.95 

5  46.91 

5  52.35 

5  57.26 

6  1.63 
6  5.45 
6  8.70 

6  11.36 

6  13.44 

6  14.92 

6  15.80 

6  16.06 

6  15.71 

6  14.74 

6  13.17 

6  10.99 

6  8.19 

6  4.78 


Dili:  for 
1  Hour. 


A 

0.478 
0.467 
0.455 

0  442 
0.429 
0.415 

0.401 
0.:)86 
0.370 

0.353 
0..3:^6 
0  318 

0.299 
0.279 
0.259 

0.238 
0.216 
0.194 

0.171 
0.148 
0.124 

0.100 
0.075 
0.050 

0.025 
0.000 
0.026 

0.051 
0.077 
0.102 
0.128 

0.154 


KoTL^The  mean  time  of  Mmldiaoieter  paadng  may  be  foond  by  aubtraotiiig  0*.19  from  the  aldereal  time. 

The  sign  —  preilzed  to  the  homlj  ehange  of  diwrlfaiatlifB  indicalei  that  north  daoHnationa  are  deoreaaing. 
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Ill 


AT  GREENWICH  aCBAN  NOON, 


i 


V 


Tues. 
Wed. 
Thar. 

Prid. 

Sat. 

SUN, 

Mon. 

Tueii. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tue«. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tiies. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 

Prid. 


8 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 
31 


THE  SUN»8 


Apparent 
Blgbl 


h     m       8 

6  41  31.08 
6  45  38.97 
6  49  46.59 

6  53  53.91 

6  58  0.92 

7  2  7.61 

7  6  13.96 
7  10  19.95 
7  14  25.56 

7  18  30.78 
7  22  35.59 
7  26  39.98 

7  30  43.93 
7  34  47.42 
7  38  50.43 

7  42  52.94 
7  46  54.94 
7  50  56.41 

7  54  57  34 

7  58  57.72 

8  2  57.53 

8  6  56.75 
8  10  55.39 
8  14  53.43 

8  18  50.86 
8  22  47.68 
8  26  43.89 

8  30  39.49 
8  34  34.47 
8  38  28  84 
8  42  22.60 


IMltfor 
iHonr. 


0.334 
0.323 
0.311 

0.298 
0.385 
0.271 

0.257 
0.242 
0.226 

0.209 
0.192 
0.174 

0.155 
0.135 
0.115 

0.094 
0.072 
O.OiiO 

0.027 
0.004 
9.980 

9.956 
9.931 
9.906 

9.881 
9.a'S6 
tl.830 

9.805 
9.779 
9.754 
9.728 


32       8  46  15.76      9.702 


▲ppuent 
DeoUnatioD. 


// 


N.23  6  37.6 
23  2  19.4 
22  57  37.1 


22  52 
22  47 
22  41 

22  34 
22  28 
22  21 


30.8 
0.6 
6.7 

49.2 
8.3 
4.1 


22  13  36.7 
22  5  46.3 
21  57  38.2 

21  48  57.4 
21  39  59.2 
21  30  38.8 

21  20  56.3 
21  10  52.0 
21  0  26.2 

20  49  39.1 
20  38  30.8 
20  27  1.7 

20  15  12.0 
20  3  1.9 
19  50  31.8 

19  37  41.9 
19  24  32.5 
19  11  3.8 

18  57  16.1 
18  43  9.8 
18  28  45.1 
18  14  2.2 

N.  17  59  1.4 


I>iftfi>r 
1  Hoor. 


-10.25 
11.26 
12.26 

-13.26 
14.25 
15.23 

-16.21 
17.19 
18.16 

-19.12 
20.07 
21.02 

-21.96 
22.89 
23.81 

-24.72 
25.63 
26.52 

-27.40 
28.27 
29.14 

-29.99 
30.84 
31.67 

-32.49 
33.29 

-34.87 
35.65 
36.41 
37.16 

-37.90 


Equation  of 

Time, 

to  be 
Sabtrauted 

from 
Mean  Time. 


m       8 

3  33.39 

3  44.72 

3  55.78 

4  6.55 
4  17.00 
4  27.13 

4  36.92 

4  46.35 

4  55.40 

5  4.07 
5  12.32 
5  20.15 

5  27.54 

5  34.48 

5  40.93 

5  46.89 

5  52.33 

5  57.25 

6  1.62 
6  5.44 
6  8.69 

6  11.35 

6  13.43 

6  14.91 

6  15.79 

6  16.06 

6  15.71 

6  14.74 

6  13.17 

6  10.99 

6  8.20 

6  4.80 


DiiCfor 
IHonr. 


• 
0.478 

0.467 

0.456 

0.442 
0.429 
0.415 

0.401 
0.386 
0.370 

0.353 
0.336 
0.318 

0.299 
0.279 
0.259 

0.238 
0.216 
0.194 

0.171 
0.148 
0.124 

0.100 
0.075 
0.050 

0.025 
0.000 
0.026 

0.051 
0.077 
0.102 
0.128 

0.154 


NoTB.->Tbe  •emidianetor  for  meao  nooo  may  be  aaeomMl  the  same  aa  that  for  apparent  noon. 

The  aijcn  —  preftxed  to  the  boarly  cbaogo  of  df>clination  indieatea  that  north  decUnationa 
amdeereaalnc. 


Sideieal 

Time, 

or 

Bight  AeeeBMion 

of 

Sun. 


h      m       a 

6  37  57.69 
6  41  54.25 
6  45  50.81 

6  49  47.36 
6  53  43.92 

6  57  40.48 

7  1  37.04 
7  5  33.60 
7  9  30.16 

-7  13  26.71 
7  17  23.27 
7  21  19.83 

7  25  16.39 
7  29  12.94 
7  33  9.50 

7  37  6.05 
7  41  2.61 
7  44  59.17 

7  48  55.73 
7  52  52.28 

7  56  48.84 

8  0  45.40 
8  4  41.96 
8  8  38.51 

8  12  35.07 
8  16  31.62 
8  20  28.18 

8  24  24.74 
8  28  21.30 
8  32  17.85 
8  36  14.41 

8  40  10.96 


DHL  §n  1  Hour 

-f9>.6565. 
(Table  III.) 
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m. 


AT  GBEENWIOH  MEAN  NOON. 


I 

O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


• 


e 


182 
183 
184 

185 
186 

187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


THE  SUN'S 


TKT7B  LONOrrUDB. 


M 


99  32  38.3 

00  29  49.0 

01  26  59.6 

02  24  10.3 

03  21  21.2 

04  18  32.3 

05  15  43.7 

06  12  55.5 

07  10    7.8 

08  7  20.6 

09  4  33.9 

10  1  47.8 

10  59    2.2 

11  56  17.1 

12  53  32.5 

13  50  48.4 

14  48    4.8 

15  45  21.6 

16  42  38.9 

17  39  56.6 

18  37  14.6 

19  34  33.0 

20  31  51.8 

21  29  11.0 

22  26  30.6 

23  23  50.6 

24  21   11.1 

25  18  32.2 

26  15  53.8 

27  13  16.1 

28  10  39.2 


129    8    3.2 


tt 


32  30.0 
29  40.5 
26  50.9 

24  1.4 
21  12.1 
18  28.1 

15  34.4 

12  46.0 
9  58.1 

7  10.7 
4  23.8 
1  37.5 

58  51.7 
56  6.5 
53  21.7 

50  37.4 
47  53.6 
45  10.3 

42  27.5 
39  45.0 
37    2.8 

34  21.0 
31  39.7 
28  58.8 

26  18.2 
23  38.0 
20  58.3 

18  19.3 
15  40.8 

13  2.9 
10  25.8 

7  49.7 


DUE  for 
IHonr. 


n 

2.94 
2.94 
2.94 

2.95 
2.96 
2.97 

2.9d 
3.00 
3.02 

3.04 
3.06 
3.08 

3.10 
3.12 
3.15 

3.17 
3.19 
3.21 

3.23 
3.24 
3.26 

3.27 
3.29 
3.31 

3.33 
3.35 
3.37 

3.39 
3.42 
3.45 
3.48 


143.52 


LATITUDB 


f$ 


+  0.03 

-0.10 

0.23 

-  0.34 
0.42 
0.47 

• 

-0.50 
0.49 
045 

-0.39 
0.31 
0.20 

-0.08 

+  0.05 

0.18 

+  0.30 
0.41 
0.50 

+  0.57 
0.61 
0.62 

+  0.60 
0.55 
0.47 

+  0.37 

0.25 

+  0.11 

-0.02 
0.15 
0.28 
0.39 

-0.48 


Loswitfam 

of  th« 

BaAina  Yeotor 

of  ths 

Barth. 


0.0072014 
0.0072033 
0.0072036 

0.0072024 
0.0071998 
0.0071957 

0.0071900 
0.0071825 
0.0071731 

0.0071617 
0.0071481 
0.0071323 

0.0071142 
0.0070936 
0.0070704 

0.0070446 
0.0070163 
0  0069855 

0.0069521 
0.0069162 
0  0068778 

0.0068371 
0.0067942 
0.0067493 

0.0067024 
0.0066537 
00066033 

0.0065514 
0.0064981 
0.0064435 
0.0063876 

0.0063304 


DUr.  for 
1  Hoor. 


4-  1.1 
•I-  0.4 

-  0.2 

-  0.8 
1.4 
2.0 

-  2.7 
3.5 
4.3 

-  5.2 
6.1 

7.1 

-  8.1 
9.1 

10.9 

-11.2 
12.3 
13.4 

-14.5 
15.5 
16.5 

-17.4 
18.3 
19.1 

-19.9 
20.6 
21.3 

-21.9 
22.5 
23.1 
2.).6 

-24.1 


yoiB.— Tbo  numbers  in  oolnmn  ^  oorrMpond  to  tho  tmo  eqalnos  of  the  datei  tn  oolmnn  A',  to 
the  mean  eqolnox  of  Jantuu-y  (H.O. 


MeaaTime 

of 

SMoreal  Kqod. 


R   m   ii 

17  19  11.60 

17  15  15.68 

17  11  19.77 

17  7  23.86 

17  3  27  95 

16  59  32.04 

16  55  36.13 

16  51  40.22 

16  47  44.31 

16  43  48.39 

16  39  52.48 

16  35  56.57 

16  32  0.66 

16  28  4.74 

16  24  8.83 

16  20  12.92 

16  16  17.01 

16  12  21.10 

16  8  25.19 

16  4  29.28 

16  0  33.37 

15  56  37.45 

15  52  41.54 

15  48  45.63 

15  44  49.72 

15  40  53.81 

15  36  57.90 

15  33  1.99 

15  29  6.08 

15  25  10.16 

15  21  14.25 

15  17  18.34 


Diif.  for  1  Hour, 
—  9«.85J96. 
(Table  TL) 
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> 

GBEENWIOH  MEAN  TIME. 

• 

THE  MOOITS 

• 

1 

SXMTDTAMnBR. 

HORIZONTAL 

PARALLAX. 

T7PPBB  TRANSIT. 

AOB. 

Noon. 

Mldalght. 

Hbon. 

PUL  for 
1  Hoor. 

Ifidnl^t. 

DifL  for 
1  Hoor. 

Meridian  of 
Qroenwioh. 

Difll  for 
1  Hoor. 

Noon. 

1 

16  3d!l 

16  34!6 

60'  27!3 

+r.'52 

60  43!7 

+L20 

b      m 

11  25.7 

m 
2.65 

d 
14.1 

2 

16  38.0 

16  40.1 

60  56.0 

0.84 

61     3.9 

+0.47 

12  30.6 

9.69 

15.1 

3 

16  41.0 

16  40.7 

61    7.2 

+0.08 

61     5.8 

-0.30 

13  35.2 

2.63 

16.1 

4 

16  89.0 

16  36.3 

60  59.9 

-0.67 

60  49.7 

-1.00 

14  36.8 

2.48 

17.1 

5 

16  32.5 

16  27.8 

60  35.8 

1.81 

60  18.6 

i.54 

15  34.1 

2.29 

18.1 

6 

16  22.4 

16  16.4 

59  58.8 

1.74 

59  36.9 

1.89 

16  27.0 

2.14 

19.1 

7 

16  10.1 

16    3.5 

59  13.5 

-1.99 

58  49.2 

-2.04 

17  16.6 

2.02 

20.1 

8 

15  56.7 

15  50.1 

58  24.5 

2.05 

58    0.0 

2.03 

18     3.8 

1.95 

21.1 

9 

15  43.5 

15  37.2 

57  35.9 

1.96 

57  12.6 

1.91 

18  50.0 

1.92 

22.1 

10 

15  31.1 

15  25.3 

56  50.2 

-1.81 

56  29.1 

-1.70 

19  36.2 

1.94 

23.1 

11 

15  19.9 

15  14.9 

56    9.3 

1.59 

55  50.9 

1.48 

20  23.2 

198 

24.1 

12 

15  10.3 

15    6.1 

55  33.9 

1.36 

55  18.4 

1.24 

21  11.5 

2.06 

25.1 

13 

15    2.2 

14  58.8 

55    4.3 

-i.ri 

54  51.6 

-i.OO 

22     1.0 

2.08 

26.1 

14 

14  55.7 

14  53.0 

54  40.3 

0.89 

54  30.3 

0.78 

22  51.3 

2.08 

27.1 

15 

14  50.6 

14  48.6 

54  21.6 

0.67 

54  14.2 

0.57 

23  41.8 

2.08 

28.1 

16 

14  46.9 

14  45.6 

54    8.0 

-4).46 

54     3.1 

-0.35 

6 

29.1 

17 

14  44.6 

14  44.0 

53  59.5 

0.25 

53  57.3 

-0.13 

0  31.0 

2.02 

0.5 

18 

14  43.7 

14  43.9 

53  56.4 

-0.01 

53  56.9 

+0.11 

1   18.7 

1.95 

1.5 

19 

14  44.4 

14  45.5 

53  59.0 

+0.25 

54    2.7 

+0.39 

2    4.5 

1.87 

2.5 

20 

14  47.0 

14  48.9 

54    8.2 

0.54 

54  15.5 

0.69 

2  48.4 

1.80 

3.5 

21 

14  51.4 

14  54.4 

54  24.6 

0.85 

54  35.7 

I.OI 

3  30.8 

1.75 

4.5 

22 

14  58.0 

15    2.2 

54  48.9 

+1.19 

55    4.2 

+  1.36 

4  12.5 

1.74 

5.5 

23 

15    6.9 

15  12.2 

55  21.5 

1.54 

55  41.0 

1.71 

4  54.5 

1.77 

6.5 

24 

15  18.1 

15  24.4 

56    2.5 

1.88 

56  25.9 

2.03 

5  37.5 

1.85 

7.5 

25 

15  31.3 

15  38.5 

56  51.0 

+2.16 

57  17.6 

+2.27 

6  23.3 

1.99 

8.5 

1  26 

15  46.1 

15  53.8 

57  45.3 

2.34 

58  13.7 

2.38 

7  12.9 

2.15 

9.5 

1  27 

16     1.6 

16     9.4 

58  42.4 

2.38 

59  10.7 

2.32 

8    6.8 

2.34 

10.5 

28 

16  16.8 

16  23.7 

59  38>1 

+2.21 

60     3.7 

+2.04 

9    5.4 

2.54 

11.5 

29 

16  30.1 

16  35.6 

60  27.0 

1.81 

60  47.1 

1.52 

10    8.4 

2.67 

12.5 

1  30 

16  40.0 

16  43.3 

61     3.5 

1.19 

61   15.6 

+0.81 

11  ia4 

2.69 

13.5 

31 

16  45.3 

16  45.9 

61  22.9 

+0.40 

61  25.2 

^.03 

12  17.5 

2.60 

14.5 

32 

- 

16  45.2 

16  43.0 

61  22.4 

-0.45 

61  14.6 

-0.85 

13  18.8 

2.46 

15.5 

8 
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GEBBNWIOH  MBAK  TIME. 


THE  MOON'S  RIOHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  AsoendoiL 


DiAlbr 
IMlnata. 


DooUiiAtioiL 


Difllfor 
IHinnte. 


Hoar. 


Bight  Aaetnalon. 


Diftfiir 
IMlnate. 


DeelliiAtioii. 


iHinoteJ 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h     m 

17  34 
17  37 
17  40 
17  42 
17  45 
17  48 
17  50 
17  53 
17  56 
17  58 


18 
18 

18 
18 
18 
18 


I 
4 
7 
9 
12 
15 


TUESDAY  1. 


S.23  21 
23  26 
23  31 
23  35 
23  40 
23  44 
23  48 
23  52 
23  56 

23  59 

24  3 


18  18 
18  20 
Id  23 
18  26 
18  28 
18  31 
18  34 
18  37 


8 

8 

45.82 

9.0649 

25.84 

9.6608 

6.19 

3.6753 

46.87 

9.6607 

27.87 

9.6858 

9.17 

9.6908 

50.77 

9.6058 

32.67 

9.7007 

14.a5 

9.7053 

57.30 

9.7098 

40.02 

9.7149 

23.00 

9.7183 

6.22 

9.7993 

49.68 

9.7969 

33.36 

9.7998 

17.26 

9.7334 

1.37 

9.7366 

45.67 

9.7300 

30.  lo 

9.7490 

14.82 

9.7458 

59.65 

9.7484 

44.63 

9.7508 

29.75 

9.7539 

15.01 

9.7553 

24 
24 
24 
24 
24 
24 


6 
9 
12 
14 
17 
19 


24  21 
24  23 
24  25 
24  27 
24  28 
24  29 
3.24  30 


28.5 
24.1 

9.8 
45.4 
10.8 
26.0 
31.0 
25.6 

9.8 
43.5 

6.6 
19.0 
20.7 
11.7 
51.9 
21.2 
39.6 
47.0 
43.5 
28.9 

3.2 
26.3 
38.3 
39.0 


WEDNESDAY  2. 


0 

18  40 

1 

18  42 

2 

18  45 

3 

18  48 

4 

18  51 

5 

18  53 

6 

18  56 

7 

18  59 

8 

19    2 

9 

19    4 

10 

19    7 

U 

19  10 

12 

19  13 

13 

19  15 

14 

19  18 

15 

19  21 

16 

19  24 

17 

19  26 

18 

19  29 

19 

19  32 

20 

19  a5 

21 

19  38 

22 

19  40 

23 

19  43 

24 

19  46 

0.39 

9.7579 

45.88 

9.7560 

31.46 

9.7604 

17.13 

9.7617 

2.87 

9.7090 

48.68 

9.7630 

34..'>4 

9.7647 

20.44 
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OBEBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATIOK. 
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42  47.9 
32  1.1 
21  11.1 
10  18.0 
59  21.9 
48  22.7 
20.4 
15.1 
6.8 
55.7 
41.7 
24.9 
5.3 
42.9 
17.6 
55  50.0 
44  19.6 


37 
26 
16 

3 
52 
41 
30 
18 

7 


8J76 

&7S1 


8.901 
8.V75 
9.047 
9.119 
0.191 
9.969 
9J39 
0.401 
9.470 
9.538 
9.605 
9.679 
0.738 
9.803 
9.868 
0J>J9 
9Mi 
10  056 
10.118 
10.179 
10.940 


10.300 
10.359 
10.417 
10.474 
10.531 
10.588 
10.643 
10.698 
10.753 
10.807 
10.859 
10.010 
10.961 
114)19 
11.063 
11.113 
11.109 
11.900 
11.956 
11.303 

iijao 

11J06 
11.441 
11.485 
11.908 
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XI 


GKBENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  AsceDsiou. 


Diff.  for 
1  Minute. 


DeolinaUon. 


Diff.  for 
lliinnte. 


0 
1 
2 
3 
4 

!  ^ 

I     6 

I     7 

i     8 

'     9 

10 

11 

12 

•   13 

14 

>   15 

I   16 

17 

:   18 

I   19 

,  20 

21 

22 

23 


I  0 
I 
2 

;    3 

4 

;   5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

;  23 

24 


FRIDAY  25. 


h     m 

14  2:j 
14  25 
14  27 
14  29 
14  32 
14  34 
14  36 
14  38 
14  40 
II  42 
14  44 
14  46 
14  48 
14  50 
14  52 
14  55 
14  57 
14  59 


15 
15 
15 
15 
15 


I 

3 
5 

7 
10 


15  12 


B 

B 

50.04 

9.0365 

S.I 

52;iJ> 

3.0410 

55.07 

9.0473 

58.07 

9.0598 

1.40 

9.0583 

5.07 

9.0640 

9.08 

9.0607 

13.43 

9.0754 

18.13 

9.0819 

23.18 

9.0879 

28.59 

9.0939 

34.36 

9.0909 

40.49 

9.1053 

46.99 

9.1115 

53.87 

9.1177 

1.12 

9.1940 

8.75 

9.1304 

16.77 

9.1369 

25.18 

9.1434 

33.98 

9.1500 

43.18 

9.1567 

52.78 

9.1634 

2.78 

9.1701 

13.19 

9,1770 

S.1 

O    / 

0  20 
0  :33 
0  45 
0  57 


9 

22 

34 

46 

58 

10 

22 

34 

46 

58 

10 

3  22 

3  34 

3  45 

57 

9 

20 

32 

43 

55 


3 
4 
4 
4 
4 
4 


38.6 
1.9 
2:3.2 
42.5 
59.6 
14.5 
27.1 
37.4 
45.3 
50.6 
53.4 
53.6 
51.1 
45.8 
37.6 
26.4 
12.2 
54.9 
34.4 
10.7 
43.6 
13.1 
39.0 
1.3 


SATURDAY  26. 


15 
15 
15 
15 
15 


14 

16 
18 
20 
23 


15  25 
15  27 
15  29 


15 
.15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 


32 
34 

:)6 

38, 

41 

i\ 

45 

47 

50 

52 

54 

57 

5U 

I 

4 

6 

8 


24.02 
35.26 
46.i>2 
59.00 
11.51 
24.44 
37.80 
51.60 

5.84 
20.52 
35.64 
.51.20 

7.21 
23.67 
40.59 
57.JK) 
15.79 
34.08 
52.82 
12.a3 
31.70 
51.84 
12.45 
.3:^.53 
55.07 


9.1839 
9.1908 
9.1978 
9.9049 
9.9190 
9.9191 
9.9964 
9.9337 
9.9410 
9.9483 
9.9557 
9.9631 
9.9706 
9.9783 
9.9857 
9.9933 
9.3010 
9.3086 
9JI63 
9.3940 
9.3318 
9.3396 
9.3474 
9.3559 
9.3690 


S.15  6 

15  17 
15  28 
15  39 

15  50 

16  1 
16  12 
16  23 
16  34 
16  45 

16  55 

17  6 
17  16 
17  27 
17  37 
17  47 

17  57 

18  7 
18  17 
18  27 
18  37 
18  47 

18  56 

19  6 
S.19  15 


20.0 
34.9 
45.9 
53.0 
56.1 
55.0 
49.7 
40.1 
26.1 

7.6 
44.5 
16.8 
44.3 

6.9 
24.6 
37.2 
44.7 
46.9  I 
43.8' 
35.2  i 
21.1  , 

1.4  I 
35.9 

4.6 
27.4 


19.404 
19.379 
19J»8 
19.303 
19.967 
19.999 
19.191 
19.159 
19.110 
19.068 
19.095 
11.081 
11.935 
11.887 
11.838 
11.788 
11.737 
11.665 
11.639 
11.577 
11.590 
11.469 
11.409 
11349 


Hour. 


Right  Aaoenaion. 


Diff.  for 
IMinnte. 


DeclinatiMi. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


Diff  for 
HUnate. 


SUNDAY  27. 


h 

16 
16 


m 

8 
II 


16  13 
16  16 
16  18 
16  20 
16  2:) 
16  25 
16  28 
16  30 
16  32 
16  35 
16  37 
16  40 
16  42 
16  45 
16  47 
16  50 
16  52 
16  55 

16  57 

17  0 
17  2 
17    5 


55.07 
17.08 
39.56 

2.51 
25.94 
49.84 
14.21 
39.05 

4.36 
30.14 
56.:39 
23.11 
50.30 
17.96 
46.08 
14.66 
43.71 
13.22 
43.18 
13.(J0 
44.47 
15.79 
47.55 
19.76 


a 
9.3699 

9.3707 
9.3^86 
9.3865 
9.3944 
9.4099 
9.4101 
9.4179 
9.4957 
9.4336 
9.4414 
9.4493 
9.4571 
9.4648 
9.4795 
9.4803 
9.4880 
9.4956 
9.S039 
9.5107 
9.5189 
9.5957 
9.5331 
9.5405 


S.19 
19 
19 
19 

19 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
8.22 


0 

9 

18 


15  27.4 
24  44.1 
33  54.7 

42  59.0 
51  57.0 

48.5 

a3.4 

11.7 
26  43.2 
a5    7.9 

43  25.6 

51  36.2 
59  39.6 

7  35.7 
15  24.5 
23  5.8 
30  39.5 
38  5.6 
45  23.8 

52  34.1 
59  36.5 

6  30.8 
13  16.9 
19  54.6 


MONDAY  28. 


11.980 

0 

17    7 

11.916 

1 

17  10 

11.151 

2 

17  12 

11.065 

3 

17  15 

11.017 

4 

17  18 

10.947 

5 

17  20 

10.876 

6 

17  23 

10.803 

7 

17  25 

10.799 

8 

17  28 

10.653 

9 

17  31 

10.577 

10 

17  33 

10.498 

11 

17  36 

10.418 

12 

17  38 

10.336 

13 

17  41 

10.953 

14 

17  44 

10.168 

15 

17  46 

10.081 

16 

17  49 

9.999 

17 

17  52 

0.909 

18 

17  54 

0.811 

19 

17  57 

0.718 

20 

18    0 

9.693 

21 

18    2 

9.597 

22 

18    5 

9.499 

23 

18    8 

9.399 

24 

18  10 

52.41 

25.50 
59.02 
32.96 

7.33 
42.12 
17.32 
52.93 
28.95 

5.37 
42.18 
19.37 
56.94 
34.89 
13.21 
51.88 
30.91 
10.29 
50.01 
30.07 
10.44 
51.12 
32.11 
13.41 
55.00 


9.5478 

S.22  26 

9.5551 

22  32 

9.5099 

22  38 

9.5693 

22  45 

9.5763 

22  50 

9.5839 

22  56 

9.5901 

23    2 

9.5960 

23    7 

9.6037 

23  13 

9.6103 

23  18 

9.6167 

23  23 

9.6930 

23  28 

9.6993 

23  32 

9.6356 

23  37 

9.6416 

23  41 

9.6475 

23  45 

9.6534 

23  49 

9.6599 

23  53 

9UW48 

23  57 

9.6709 

24    0 

9.6754 

24    4 

9.6806 

24    7 

9.6857 

24  10 

9.6907 

24  13 

9.6965 

S.24  16 

23.9 
44.7 
57.0 

0.5 
55.2 
41.1 
18.0 
45.8 

4.4 
13.8 
13.9 

4.4 
45.3 
16.6 
38.3 
50.2 
52.2 
44.2 
26.2 
58.1 
19.8 
31.2 
32.3 
23.0 

3.2 


9.399 
9.997 
9.194 
9.019 
8.919 
8303 
8.60:1 
8.589 
6.468 
8.353 
8.936 
6.117 
7.996 
7.874 
7.751 
7.695 
7.498 
7.369 
7.938 
7.106 
6.979 
6.836 
6.696 
6.568 


6.418 
6.978 
6.139 
5.985 
5.838 
5.090 
5.539 
5.387 
5.933 
5.079 
4.099 
4.769 
4U)09 
4.449 
4.980 
4.116 
3.950 
3.783 
3.616 
3.447 
3.976 
3.104 
9.039 
9.758 
9J80 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMCMin. 

Diitlbr 
IMimito. 

Deellnatloii. 

Diftfor 
IMinato. 

Honr. 

RtghtAMenaloii. 

Dlfflbr 
IMlBnte. 

DUtfor 
IMiniito. 

TU 

ESDA 

Y  29. 

THURSDAY  81. 

0 

li    m    ■ 
18  10  55.00 

■ 

9JK5 

8.2/  l6  a2 

u 
9.589 

0 

h     m     • 

20  22  35.07 

8 

9.7996 

8.22  47  1^3 

6.979 

1 

18  13  36.87 

9.7001 

24  18  32.8 

9.406 

1 

20  25  18.32 

9.7100 

22  40  54.3 

6.453 

3 

18  16  19.01 

9.7046 

24  20  51.8 

9.998 

2 

20  28     1.35 

9.7159 

22  34  21.9 

6.696 

3 

18  19    1.42 

9.7060 

24  23    0.2 

9.051 

3 

20  30  44.15 

9.7113 

22  27  39.2 

6.707  1 

4 

18  21  44.08 

9.7130 

24  24  57.P 

1.879 

4 

20  33  26.71 

9.7073 

22  20  4a2 

6  J68  ' 

5 

18  24  26.98 

9.7170 

24  26  44.8 

1.609 

5 

20  36    9.03 

9.7039 

22  13  43.0 

7.138 ; 

6 

18  27  10.12 

9.7900 

24  28  20.9 

1.511 

6 

20  38  51.09 

9.6068 

22    6  29.6 

7.307 

7 

18  29  53.49 

9.7940 

24  29  46.1 

1.398 

7 

20  41  32.89 

9.6944 

21  59    6.2 

7.473 

8 

18  32  37.07 

9.7981 

24  31     0.3 

1.145 

8 

20  44  14.42 

9.6808 

21  51  32.9 

7.638 

9 

18  35  20.86 

9.7314 

24  32    3.5 

0J09 

9 

20  46  55.67 

9.6859 

21  43  49.7 

7.802 

]0 

18  38    4.84 

9.7346 

24  32  55.7 

0.778 

10 

20  49  36.64 

9.6604 

21  35  56.7 

7.964 

]1 

18  40  49.01 

9.7377 

24  33  :W.9 

0.503 

11 

20  52  17.32 

9.6755 

21  27  54.0 

8.195 

12 

18  43  33.36 

9.7405 

24  34    6.9 

0.407 

12 

20  54  57.70 

9.6706 

21   19  41.7 

6.984 

13 

18  46  17.87 

9.7431 

24  34  25.8 

0.999 

13 

20  57  37.78 

9.6653 

21  11  19.9 

6.419 

14 

18  49    2.53 

9.7456 

24  34  33.5 

—  0.006 

14 

21     0  17..54 

9.6600 

21     2  48.7 

6jm 

■   15 

18  51  47.34 

9.7479 

24  34  30.1 

+  0.151 

15 

21     2  56.98 

9.6547 

20  54    8.2 

8.759 

1   16 

18  54  32.28 

9.7500 

24  34  15.4 

0.339 

16 

21     5  36.10 

9.6493 

20  45  18.5 

&004 

I  >7 

18  57  17.34 

9.7590 

24  33  49.4 

0.597 

17 

21     8  14.90 

9.6438 

20  36  19.7 

9.054 

-  18 

19    0    2.52 

9.7538 

24  33  12.1 

0.716 

18 

21   10  53.36 

9.6389 

20  27  12.0 

0.909 

19 

19    2  47.80 

9.7553 

24  32  23.5 

0.004 

19 

21  13  31.48 

9.6395 

20  17  55.4 

OJKO 

90 

19    5  33.16 

9.7567 

24  31  23.6 

1.003 

20 

21   16    9.26 

9.6967 

20    8  30.0 

0.497 

21 

19    8  18.60 

9.7579 

24  30  12.4 

1.989 

21 

21  18  46.69 

9JI900 

19  58  5.5.8 

9M\ 

22 

19  11    4.11 

9.7580 

24  28  49.8 

1.479 

22 

21  21  23.77 

9.6151 

19  49  13.1 

9.789 

23 

19  13  49.67 

9.7607 

S.24  27  15.8 

1.661 

23 

21  24    0.50 

9.6099 

8.19  39  22.0 

ojno 

WEE 

^NESD 

AY  30. 

FRIDA 

T,  AX] 

rausT  I. 

0 

1 

19  16  35.28 
19  19  20i^ 

9.7604 

8.24  25  30.5 
24  23  33.8 

1.6B0 

.?J 

21  26  36.87  | 

9.6031   1 

8.19  29  22.5  1 

10.060 

9.7606 

9J0B9 

2 

19  22    6.58 

9.7019 

24  21  25.8 

9.996 

3 

19  24  52.26 

9.7613 

24  19    6.4 

9.416 

4 

19  27  37.94 

9.7619 

24  16  35.6 

9.607 

PHASES 

OP  T] 

HE  MOON. 

5 

19  30  23.61 

9.7600 

24  13  53.5 

9.706 

6 

19  33    9.25 

9.7604 

24  11     0.1 

9J84 

7 

19  2R  54.86 

9.7506 

24    7  .55.4 

3.173 

d       h 

ily      2      2    1 

8 
9 

19  38  40.43 
19  41  25.95 

9.7901 
9.7581 

24    4  39.4 
24    1  12.1 

3J61 
3.548 

< 

3  Full  Mood  . 

* 

.    .  Ji 

m 

23.2 

10 

19  44  11.40 

9.7568 

23  57  33.6 

3.735 

< 

[  Last  Quartei 

r  .    •    • 

.      8    16    ^ 

13.1 

11 

19  46  56.77 

9.7555 

2:)  53  43.9 

3.999 

{ 

i  New  Moon 

.    16    12    ^ 

19.5 

12 

19  49  42.06 

.9.7540 

2:3  49  43.0 

4.107 

13 

19  52  27.25 

9.7599 

23  45  31.0 

4.909 

D  FinitQuartfl 

ir.    •    • 

.    24    14    ^ 

14.0        , 

14 

19  55  12.33 

9.7504 

23  41    7.9 

4.477 

< 

3  Full  Mood 

•    31      9    1 

24.5 

15 

19  57  57.30 

9.7484 

23  36  33.7 

4.609 

^ 

i 

16 
17 

20    0  42.14 
20    3  26.84 

9.7469 
9.7438 

2:3  31  48.5 
23  26  52.3 

4.845 
5UI87 

18 

20    6  11.39 

9^7413 

23  21  45.2 

5J900 

d       h 

19 

20    8  55.79 

9.7380 

23  16  27.2 

SJOO 

< 

[  Perigee  .    . 

.    .  Ji 

ily     8      2.4 

20 

20  11  40.02 

9.7357 

23  10  58.4 

5.560 

( 

[  Apogee  .    • 
Z  Perigee.    . 

•    •    • 

.    18      1.8 

21 
22 

20  14  24.07 
20  17    7.94 

9.7397 
9.7905 

23    5  ISJQ 
22  59  28.7 

5.748 

< 

•    •    • 

.    81    11.4 

23 

20  19  51.61 

9.7961 

22  53  27.8 

6403 

91 

20  22  35.07 

9.7996 

8.22  47  16.3 

6.979 

^^—  — 
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XIII. 


GREENWICH  MEAT^  TIME. 

LUNAR  DltirrANCES. 

• 

M    . 

P.L. 

P.L. 

P.  L. 

P.L. 

Name  and  Direction   1 

Noon. 

of 

flfh. 

of 

Vlb. 

of 

IXi^ 

of 

^ 

of  Object. 

DIff. 

DUt 

Biff. 

Diff. 

• 

o          /        ## 

O          t        It 

O    ^   1        /» 

e       1     v 

67  26  47 

1 

Spica 

W. 

61  55    4 

91S8 

6:^  45  21 

9116 

65  35  55 

9106 

9085 

Jupiter 

E. 

46  25  57 

8077 

44  34  22 

9066 

42  42  31 

9057 

40  50  26 

8848 

Fomalhaui 

E. 

69  38    2 

9985 

67  51  55 

9988 

66    5  40 

9986 

64  19  19 

8983 

a  Pegasi 

E. 

87  5;^    9 

8508 

86  12    7 

8488 

84  30  52 

9491 

82  49  26 

9485 

2 

Spica 

W. 

76  44  44 

9064 

78  36  54 

8048 

80  29  14 

9043 

82  21  41 

9038 

Antares 

W. 

30  58  34 

9106 

32  49  21 

8084 

34  40  29 

9083 

36  31  54 

9073 

Fomalhaut 

E. 

55  27  23 

9994 

53  41   15 

9309 

51  55  19 

9319 

50    9  37 

9396 

a  Pegasi 

E. 

74  20  54 

9460 

72  39  12 

9483 

70  57  a5 

9488 

69  16    6 

9487 

a  Arietis 

E. 

116  51     2 

9189 

115    2    8 

9179 

113  12  .58 

9163 

111  23  35 

9155 

3 

Spica 

W. 

91  45    8 

9030 

93  37  55 

9031 

95  30  42 

9033 

97  23  26 

9035 

Aotares 

W. 

45  52    4 

9045 

47  44  28 

9013 

49  36  55 

9049 

51  29  24 

9049 

Fomalhaut 

E. 

41  27  30 

9449 

39  44  57 

9480 

38    3  16 

9593 

36  22  a5 

9574 

aPe^si 
a  Anetis 

E. 

60  52  39 

9574 

59  13    8 

9586 

57  34  10 

9696 

55  55  48 

9656 

E. 

102  14  17 

9134 

100  24  10 

9133 

98  34    0 

9133 

96  43  51 

9134 

4 

Spica 

W. 

106  45  47 

9057 

108  37  52 

9064 

1 10  29  46 

9079 

112  21  28 

9080 

Antares 

W. 

60  51  19 

9056 

62  43  27 

9061 

64  35  27 

9066 

66  27  18 

9073 

a  Pegasi 
a  Anetis 

E. 

47  56    3 

9876 

46  23  13 

9036 

44  51  40 

3006 

43  21  33 

8083 

E. 

67  as  57 

9153 

85  44  19 

9160 

m  54  51 

9168 

82    5  35 

9176 

Aldebaraii 

E. 

118  22    5 

9039 

116  29  32 

9045 

114  37    8 

9061 

112  44  53 

9068 

5 

Antares 

W. 

75  43  39 

9116 

77  34  14 

9196 

79  24  a3 

9137 

81  14  36 

9148 

a  Arietis 

E. 

73    2  55 

9933 

71  15  16 

9947 

69  27  58 

9961 

67  41     1 

9977 

1 

Aldebaran 

E. 

103  26  43 

9103 

101  35  48 

9114 

99  45    9 

9196 

97  54  47 

9137 

1 

1 

Sun 

E. 

138  53  41 

S383 

137    9  42 

9384 

135  25  58 

9405 

133  42  31 

9418 

6 

Antares 

W. 

90  20  16 

9919 

92    8  25 

9996 

93  56  14 

9941 

95  43  41 

9956 

1 

a  Aquilae 

W. 

50  38  50 

3666 

51  58     1 

3514 

53  18  10 

3466 

54  39  12 

3495 

Jupiter 

W. 

29    7    6 

9189 

30  56    0 

9185 

32  44  37 

9908 

34  32  54 

9990 

a  Arietis 

E. 

58  52  26 

9368 

57    8    6 

9368 

55  24  16 

9419 

53  40  59 

9435 

Aldebaran 

E. 

88  47  32 

9900 

86  59    4 

9913 

85  10  56 

9997 

83  23  10 

9941 

Sun 

E. 

125    9  52 

9486 

123  28  19 

9500 

121  47    6 

9515 

120    6  15 

9531 

7 

Antares 

W. 

104  35  30 

9331 

106  20  45 

9347 

108    5  36 

9363 

109  50    4 

9879 

a  AquiiflB 

W. 

61  34    2 

3993 

62  58  22 

3977 

64  23    0 

3965 

65  47  52 

S8M 

, 

Jupiter 

W. 

43  29  34 

9987 

45  15  53 

9301 

47    1  51 

9316 

48  47  29 

9331 

1 

a  Arietis 

E. 

45  13  28 

9575 

43  33  58 

9608 

41  55  15 

9645 

40  17  19 

9683 

1 

Aldebaran 

E. 

74  29  47 

9317 

72  44  13 

9339 

70  59    2 

9348 

69  14  14 

9364 

Sun 

E. 

111  47  23 

9619 

110    8  43 

9698 

106  30  26 

9645 

106  52  31 

9861 

I    8 

a  Aquiln 

W. 

72  54  12 

3838 

74  19  35 

3941 

75  44  56 

3944 

77  10  13 

3948 

Jupiter 

W. 

57  30    6 

9405 

59  13  33 

9490 

60  56  40 

9435 

62  39  26 

9450 

1 

Fomnlhaut 

W. 

37  a3  38 

9993 

:«)    5  28 

9803 

40  37  43 

9888 

42  10  17 

9876 

Aldebaran 

E. 

60  a5  57 

9445 

58  53  26 

9461 

57  11  17 

9477 

55  29  32 

9489 

Sun 

E. 

98  48  33 

9744 

97  12  52 

9760 

95  37  34 

9777 

94    2  37 

9784 

1 
9 

a  AquiiflB 

W. 

84  14  43 

3991 

85  39    5 

3309 

87    3  14 

3314 

88  27    9 

3397 

Jupiter 

W. 

71    7  56 

9593 

72  48  37 

9538 

74  28  58 

9558 

76    8  59 

8566 

1 

Fomalhaut 

W. 

49  55  44 

9855 

51  29    1. 

9656 

53    2  16 

9866 

54  35  29 

9861 

1 

1 

a  Pegasi 

W. 

37  19  46 

3681 

38  33  15 

3810 

39  48    7 

3749 

41     4  10 

3609 

XIV. 
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• 

GRFiENWlCH  MEAN  TIME. 

LUNAR  DUrrANCKB. 

• 
•2- 

P.L. 

P.L. 

P.L. 

P.L. 

!8 

Name  and  Dir«otloD 
of  ObjMt. 

Midnight. 

of 
Diff. 

XVli 

of 
Diff. 

XVIUb. 

of 
DUL 

9088 

XXIb- 

of 

Diir. 

1 

Spica 

W. 

69  17^55 

9065 

71    9  1« 

9078 

7l    0  54 

74  52  43 

9001 

JUPITBR 

E. 

38  58    8 

9041 

37    538 

9036 

a5  12  58 

9090 

33  20    9 

9094 

Fomalhaut 

E. 

63  312  55 

9983 

60  46  27 

9983 

59    0    2 

9985 

57  13  40 

9988 

aPegnm 

E. 

81    7  52 

9481 

79  26  12 

9478 

77  44  27 

9476 

76    2  40 

9477 

2 

Spica 

W. 

84  14  14 

9036 

86    653 

9083 

87  59  36 

9089 

89  52  21 

9031 

Antares 

W. 

38  23  35 

9035 

40  15  28 

9058 

42    7  32 

9808 

43  59  45 

9048 

Fomalhaut 

E. 

48  24  14 

9343 

46  39  15 

9389 

44  54  45 

9383 

43  JO  48 

9408 

aPe^i 
a  Anetis 

E. 

67  34  49 

9608 

65  53  47 

9880 

64  13    2 

9635 

62  32  37 

9554 

E. 

109  33  59 

9149 

107  44  14 

9143 

105  54  21 

9130 

104    4  21 

9136 

3 

Spica 

W. 

99  16    6 

9098 

101     8  41 

9049 

103    ]  11 

9046 

104  53  33 

9061 

Antarea 

W. 

5!)  21  53 

9043 

55  14  20 

9045 

57    6  44 

9048 

58  59    5 

9059 

Fomalhaut 

E. 

34  43    5 

9636 

33    4  58 

9fl05 

31  28  25 

9788 

29  53  41 

9»» 

a  Pej^asi 
a  Anetis 

E. 

54  18    7 

9600 

52  41  13 

9798 

51     5  10 

9771 

49  30    4 

98BI 

E. 

94  53  43 

9136 

93    3  38 

9130 

91   13  38 

8143 

89  23  44 

9147 

4 

Spica 

W. 

114  12  57 

9080 

116    4  13 

9000 

1 17  55  13 

9111 

119  45  57 

9n4 

Antares 

W. 

68  18  59 

9081 

70  10  28 

9088 

72     1  46 

9087 

73  52  50 

9107 

aPensi 
a  Anetis 

E. 

41  53    3 

3170 

40  26  18 

3968 

39     1  29 

3379 

37  38  49 

3506 

E. 

80  16  32 

9186 

78  27  43 

9106 

76  39  10 

9907 

74  50  53 

9990 

Aldebaran 

E. 

no  52  50 

9086 

109    0  58 

9074 

107    9  19 

9083 

105  17  53 

9009 

5 

Antares 

W. 

83    4  21 

9161 

84  ^3  48 

9173 

86  42  56 

9165 

88  31  46 

9108 

aArietis 

E. 

a5  54  27 

9906 

64    8  17 

9307 

62  22  33 

9806 

60  37  15 

8348 

Aldebaian 

E. 

96    4  42 

9148 

94  14  56 

9180 

92  25  28 

9173 

90  36  20 

9186 

Suif 

E. 

131  59  22 

901 

130  16  31 

9443 

128  33  58 

9458 

126  51  45 

9471 

6 

Antares 

W. 

97  30  47 

9970 

99  17  31 

9»4 

101     3  54 

9800 

102  49  53 

9315 

aAqiiile 

W. 

56    1     0 

3300 

57  23  28 

3300 

58  46  30 

3334 

60  10    4 

3319 

JrrnTSR 

W. 

36  20  52 

9839 

38    8  32 

9946 

39  55  53 

9900 

41  42  54 

9973 

aArietis 

E. 

51  58  14 

9461 

50  16    6 

9487 

48  34  34 

9514 

46  53  40 

9544 

Aldebaran 

E. 

81  35  45 

99S6 

79  48  40 

9971 

78     1  59 

9986 

76  15  41 

9301 

Soif 

E. 

118  25  45 

9547 

116  45  37 

9583 

115    5  50 

9579 

113  26  25 

9505 

7 

Antares 

W. 

111  34    9 

9385 

113  17  51 

9411 

115     1  10 

9498 

1 16  44    5 

9445 

a  Aquiln 

W. 

67  12  55 

3948 

68  38    7 

3949 

70    3  26 

8940 

71  28  48 

3938  ' 

1 

JtrprrsR 

W. 

50  32  43 

9348 

52  17  36 

9800 

54    2    7 

vn 

55  46  17 

8390 

aArietis 

£. 

38  40  16 

9795 

37    4    9 

9770 

35  29    2 

9610 

33  54  59 

9874 

Aldebaran 

E. 

67  29  49 

9380 

65  45  46 

9308 

64    2    7 

9419 

62  18  50 

9496 

Sov 

E. 

105  14  58 

9878 

103  37  48 

9804 

102     1     1 

9711 

100  24  36 

9797 

8 

a  Aquils 

W. 

78  35  24 

3906 

80    028 

81  25  2!) 

3971 

82  50    8 

3980 

JtTPITKR 

W. 

64  21  50 

9485 

66    3  53 

9480 

67  45  34 

9485 

69  26  56 

9900  ' 

Fomalhaut 

W. 

43  43    6 

9867 

45  16    7 

9888 

46  49  15 

9000 

48  22  29 

9856  • 

Aldebaran 

E. 

53  48    0 

9900 

52    7    8 

9983 

50  26  30 

9680 

48  46  13 

9596 

Son 

E. 

92  28    2 

9811 

90  53  49 

9898 

89  19  57 

98M 

87  46  26 

9860 

9 

a  Aquile 

W. 

89  50  49 

3349 

91  14  12 

3367 

92  37  18 

3379 

94    0    7 

3380 

JUPITBR 

W. 

77  48  41 

9580 

79  28    4 

9904 

81    7    8 

9088 

82  45  54 

9091 

Fomalhaut 

W. 

56    8  38 

9886 

57  41  41 

9871 

59  14  38 

9Bn 

60  47  28 

9883 

aPtogui 

W. 

43  21  16 

8897 

43  39  21 

3081 

44  58  16 

8M1 

46  17  55 

8088 
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GBEBMWIOH  MEAN  TIME. 

i 

« 

LUNAB  DISTANCES. 

1 

P.L. 

P.L. 

P.L 

P.L. 

Name  Mid  DiiMtloa   1 

Noon. 

of 

flfh. 

of 

VP». 

of 

IX»>- 

of 

9 

of  Ofajeot. 

Diff. 

Diff. 

Diff. 

Dift 

Aldebaran 

E. 

47    6  19 

9573 

45  26  4^ 

8580 

43  47  36 

8805 

42    8  48 

9891 

Sun 

E. 

86  13  16 

51678 

84  40  ?7 

9699 

a3    7  58 

9908 

81  35  48 

9989 

10 

a  AquilsB 

W. 

95  22  36 

3405 

96  44  47 

3494 

96    636 

3443 

99  28    4 

34SS 

Jupiter 

W. 

84  24  22 

9634 

86    2  31 

9647 

87  40  24 

9600 

89  17  59 

9679 

Fomalhaut 

W. 

62  20  11 

S88Q 

63  52  44 

9696 

65  25  10 

9904 

66  57  26 

9911 

apegasi 

W. 

47  38  12 

3479 

48  59    0 

3459 

50  20  18 

3496 

51  42    5 

3408 

AldetMiraii 

E. 

34    0    7 

9701 

32  23  28 

9718 

30  47  11 

9735 

29  11   15 

9799 

Sun 

E. 

73  59  52 

9997 

72  29  36 

3011 

70  59  38 

3095 

69  29  57 

3039 

11 

Jupiter 

W. 

97  21  52 

9730 

98  57  52 

9741 

100  33  38 

9759 

102    9    9 

9789 

Fomalhaut 

W. 

74  36  14 

9951 

76    7  28 

OBRA 

77  38  31 

9968 

79    9  23 

9077 

aPegasi 

W. 

58  35  32 

3346 

59  58  50 

3337 

61  22  19 

3339 

62  45  54 

3387 

Sun 

E. 

62    5  43 

3105 

60  37  40 

3117 

59    9  51 

3199 

57  42  17 

3141 

13 

JUPITXR 

W. 

110    3  21 

9819 

111  37  33 

9891 

113  11  32 

9830 

114  45  20 

9838 

Fomalhaut 

W. 

86  40  57 

3099 

88  10  42 

3031 

89  40  17 

3040 

91     9  39 

3048 

a  Pegasi 

W. 

69  44  43 

3319 

71     8  33 

3310 

72  32  22 

8390 

73  56  10 

3399 

Sun 

E. 

50  27  57 

8198 

49    1  45 

3906 

47  35  44 

3918 

46    9  56 

3998 

13 

Fomalhaut 

W. 

98  33  46 

3095 

100    2    2 

3104 

101  30    7 

3114 

102  58    0 

3184 

a  Pegaai 

W. 

80  54  28 

3338 

82  17  56 

3343 

83  41  18 

3347 

a5    4  35 

3359 

Sun 

E. 

39    3  50 

3876 

37  39  10 

3985 

36  14  40 

3894 

34  50  21 

3309 

18 

Sun. 

W. 

16  23  44 

3485 

17  44  14 

3490 

19    4  51 

3485 

20  25  33 

3480 

Spica 

E. 

70  49  11 

3100 

69  21  12 

3110 

67  53  14 

8111 

66  25  18 

3119 

Ajitarea 

E. 

116  43  37 

3105 

115  15  33 

3105 

113  47  30 

3104 

112  19  25 

3104 

19 

Sun 

W. 

27  10  11 

3461 

28  31  19 

3458 

29  52  30 

3454 

31  13  45 

3451 

Spica 

E. 

59    5  49 

3114 

57  37  57 

3114 

56  10    4 

3114 

54  42  12 

3113 

Antarea 

E. 

104  58  51 

3009 

103  30  40 

3097 

102    2  27 

3006 

100  34  12 

3093 

20 

Sun 

W. 

38    0  55 

3433 

39  22  34 

3489 

40  44  19 

3494 

42    6    8 

3419 

Spica 

E. 

47  22  41 

3119 

45  54  46 

3111 

44  26  49 

3111 

42  58  52 

3110 

All  tares 

E. 

93  12  12 

3080 

91  43  38 

3077 

90  15    0 

3073 

88  46  16 

3069 

21 

Sun 

W. 

48  56  45 

3300 

50  19  13 

3383 

51  41  48 

3376 

53    4  32 

3380 

Rej^lua 
Spica 

w. 

19  36    4 

3119 

21    3  50 

3101 

22  31  58 

3066 

24    0  25 

3079 

E. 

35  38  57 

3110 

34  10  59 

3110 

32  43    2 

3119 

31  15    7 

3114 

Aatares 

E. 

81  21  19 

3044 

79  52    1 

3038 

78  22  36 

3039 

76  53    3 

3096 

22 

Suif 

W. 

60    0  27 

3396 

61  24    8 

3316 

62  48    1 

3306 

64  12    5 

3996 

Reguhia 

W. 

31  26  59 

3006 

32  57    5 

8893 

34  27  27 

9981 

35  58    3 

9988 

Vbkus 

W. 

22    6  54 

3459 

23  28    0 

3444 

24  49  24 

3499 

26  11    6 

3414 

Aatares 

E. 

69  23  12 

9989 

67  52  46 

9981 

66  22    9 

9979 

64  51  22 

9983 

23 

Suit 

W. 

71  15  38 

3838 

72  41    2 

3806 

74    6  42 

3919 

75  32  37 

! 

3188  1 

Regulus 

W. 

43  34  58 

9907 

45    7    8 

9894 

46  39  35 

9881 

48  12  20 

8867 

Venus 

W. 

33    3  57 

3340 

34  27  22 

3395 

35  51     4 

3310 

37  15    3 

3085 

Antares 

E. 

57  14  31 

9016 

55  42  32 

9900 

54  10  18 

9694 

52  37  51 

9863 

a  Aquile 

E. 

103  32    3 

3680 

102  14  33 

3640 

100  56  42 

3619 

99  38  28 

3600  ' 

Jupiter 

E. 

116  23  52 

SMS 

114  50  22 

9833 

113  16  36 

9891 

111  42  35 

9806 

XVI. 


JULY,   1890. 


125 


GSEBlylWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

i4 

!  » 

Nmiio  and  Direetlon 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

DUK 

XVIUi^ 

P.L. 

of 

DUL 

P.L. 

of 

BUt 

XX|b- 

Aldebamii 

E. 

40  30  21 

9838 

38  52  15 

96M 

3f  14  3S 

9088 

3537'    g 

9984 

Soif 

E. 

80    3  59 

99SB 

78  32  29 

9954 

77    1  18 

9069 

75  30  26 

9983 

10 

aAquiln 

W. 

100  49  10 

3483 

102    9  53 

3595 

103  30  12 

3587 

104  50    6 

3560 

JOPITBB 

W. 

90  55  18 

9684 

<i2  32  20 

9695 

94    9    6 

9707 

95  45  37 

9719 

Fomalhaut 

W. 

68  29  32 

9918 

70     1  28 

9996 

71  33  14 

9084 

73    4  49 

9949 

' 

a  Pegasi 

W. 

53    4  13 

3391 

54  26  40 

3375 

55  49  25 

3364 

57  12  23 

3354 

1 

Aldeboran 

E. 

27  35  43 

9789 

26    0  35 

9789 

24  25  52 

9809 

22  51  33 

9899 

1 

Sm 

E. 

68    034 

3063 

66  31  27 

3086 

65    236 

3079 

63  34    2 

3999 

II 

JOPITER 

W. 

103  44  26 

9773 

105  19  29 

9789 

106  54  19 

9799 

108  28  56 

9809 

Pomalhnut 

w. 

80  40    4 

9986 

82  10  34 

9895 

83  40  53 

9604 

85  11     1 

9013 

u  Pegasi 

w. 

64    9  34 

3394 

65  33  18 

3391 

66  57    5 

9390 

68  20  53 

3319 

Suif 

E. 

56  14  58 

3153 

54  47  53 

3165 

53  21    1 

3118 

51  54  22 

3187 

12 

JUPITBR 

W. 

116  18  57 

9848 

117  52  22 

9806 

119  25  37 

9686 

120  58  40 

9873 

Fomalbnilt 

W. 

92  38  51 

3058 

94    7  52 

3068 

95  36  41 

3077 

97    5  19 

3086 

' 

a  Pegaai 

W. 

75  19  56 

3395 

76  43  39 

3387 

78    7  19 

3330 

79  30  56 

3334 

Son 

E. 

44  44  20 

3838 

43  18  56 

3948 

41  53  43 

9956 

40  28  41 

3967 

1  i:i 

Fomalbnilt 

W. 

104  25  41 

3133 

105  53  1 1 

3143 

107  20  29 

3153 

108  47  36 

3163 

1 

a  Pegasi 

W. 

86  27  46 

3358 

87  50  50 

3364 

89  13  48 

3371 

90  36  38 

3376 

Boif 

E. 

33  26  12 

3310 

32    2  12 

3319 

30  38  23 

3398 

29  14  44 

3337 

18 

Son 

W. 

21  46  18 

3495 

23    7  10 

3471 

24  28    7 

3468 

25  49    7 

3464 

. 

Bpica 

E. 

64  57  23 

3113 

63  29  29 

3113 

.62    1  35 

3114 

60  33  42 

3114 

Antarea 

E. 

110  51  20 

3103 

109  23  15 

3109 

107  55    8 

3101 

106  27    0 

3100 

19 

Son 

W. 

32  35    3 

3448 

33  56  25 

3445 

35  17  51 

3441 

36  39  21 

3437 

1 

Spica 

E. 

53  14  19 

3113 

51  46  25 

3113 

50  18  31 

3113 

48  50  37 

3119 

1 

Antarea 

E. 

99    5  54 

3091 

97  37  33 

3099 

96    9  10 

3087 

94  40  42 

3084 

20 

Son 

W. 

43  28    3 

3414 

44  50    4 

3408 

46  12  11 

3409 

47  34  25 

3308 

Spica 

E. 

41  30  54 

3109 

40    2  55 

3109 

38  34  56 

3109 

37    6  56 

3109  I 

Ajitarefl 

E. 

87  17  28 

3065 

85  48  35 

3080 

84  19  a5 

9005 

82  50  30 

3060 

21 

Sun 

W. 

54  27  24 

3361 

55  50  25 

3359 

57  13  36 

3344 

58  36  57 

3336 

Rej^lita 
Spica 

W. 

25  29  10 

3009 

26  58  12 

3045 

28  27  32 

3081 

29  57    8 

3018 

E. 

29  47  15 

3119 

28  19  30 

3194 

26  51  50 

3130 

25  24  17 

3140 

Antarea 

E. 

75  23  22 

3019 

73  53  33 

3019 

72  23  35 

3006 

70  53  28 

9097 

22 

Sun 

W. 

65  36  22 

3965 

67    0  51 

3974 

68  25  33 

3999 

69  50  28 

3950 

Reirulua    .' 

W. 

37  28  55 

9906 

39    0    3 

9944 

40  31  25 

9939 

42    3    3 

9990 

Vrnos 

W. 

27  33    6 

3399 

28  55  24 

3384 

30  17  59 

3309 

31  40  49 

3354 

Antarea 

E. 

63  20  24 

9054 

61  49  14 

9045 

60  17  52 

9936 

58  46  18 

9096 

23 

Son 

W. 

76  58  48 

3184 

78  25  16 

3170 

79  52    1 

3155 

81  19    4 

3140  , 

RegiiliiB 

W. 

49  45  21 

9653 

51  18  40 

9839 

52  52  18 

9895 

54  26  15 

9810  1 

Vbnos 

W. 

38  39  20 

3980 

40    3  55 

3964 

41  28  49 

3948 

42  54    2 

3931 

Antarea 

E. 

51     5  11 

9871 

49  32*15 

9686 

47  59    5 

98« 

46  25  40 

9687 

a  Aquilaa 

E. 

96  19  54 

3580 

97    0  58 

3583 

95  41  43 

9545 

94  22    9 

9098 

1 

JnrfTBB 

E. 

110    8  18 

9195 

108  33  43 

9789 

106  58  52 

9789 

105  23  42 

9780 
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XVIL 


GfiBENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

P.L. 

P.L. 

P.L. 

P.L. 

Kame  and  Direotioo 

Noon. 

of 

mh. 

of 

VP». 

of 

IXh. 

of 

24 

Of  UEgeot. 

Diff. 

Diff. 

Diff. 

IMC 

Sun 

W. 

82  46  24 

3195 

8l  14    § 

8100 

_  O          1       It 

85  42    1 

3008 

ef  10  19 

rnn 

Regulus 

W. 

56    0  29 

9795 

57  35    4 

9780 

59    9  58 

9764 

60  45  13 

9MB 

Vewus 

W. 

44  19  33 

3914 

45  45  25 

3197 

47  11  36 

3180 

48  38    8 

8183 

Antares 

E. 

44  52     I 

9H» 

43  18    6 

9814 

41  43  56 

9803 

40    9  30 

9791 

a  Aquilie 

E. 

93    2  16 

3519 

91  42    5 

3496 

90  21  36 

3480 

89    0  50 

3486 

JUPITKR 

E. 

103  48  14 

9745 

102  12  28 

9796 

100  36  22 

9ni 

96  S9  56 

9086 

25 

Sun 

W. 

94  36  57 

9990 

96    7  22 

9079 

97  38    9 

9954 

99    9  19 

9086 

Regulus 

W. 

68  46  45 

9866 

70  24  10 

9649 

72    1  59 

9639 

73  40  11 

9614 

Venus 

W. 

55  56    9 

3073 

57  24  52 

3064 

58  53  59 

3035 

60  23  29 

8018 

Antares 

E. 

32  13  43 

9739 

30  37  55 

9730 

29    1  55 

9799 

27  25  44 

9719 

a  AquilsB 

E. 

82  13  13 

3405 

80  51    2 

3304 

70  28  39 

3386 

78    6    6 

8378 

Jupiter 

E. 

90  52  36 

9615 

89  14    2 

8580 

87  35    5 

9589 

85  55  46 

9M5 

26 

Son 

W. 

106  51    9 

9840 

108  24  45 

9891 

109  58  46 

9801 

111  33  12 

9fra9 

Regulus 

W. 

81  57  14 

9594 

83  37  54 

9508 

85  19    0 

9488 

87    0  31 

9480 

Venus 

W. 

67  57    6 

9916 

69  29    5 

9898 

71     1  30 

9876 

72  34  21 

9858 

Spira 

W. 

28  22    3 

9635 

30    0  11 

9606 

31  38  59 

9578 

33  18  27 

9549 

a  Aquilae 

E. 

71  11  31 

3396 

69  48  24 

3357 

68  25  18 

3360 

67    2  14 

8963 

Jupiter 

E. 

77  33    6 

9478 

75  51  19 

9457 

74    9    7 

9439 

72  26  29 

9491 

27 

Sun 

W. 

119  31  50 

9684 

121     8  51 

9665 

122  46  18 

9646 

124  24  11 

9897 

Regulus 

W. 

95  34  39 

9377 

97  18  47 

9359 

99    3  22 

9341 

100  48  24 

9999 

Venus 

W. 

80  25    9 

97S3 

82    038 

9733 

83  36  33 

9713 

85  12  56 

9603 

Spica 

W. 

41  44  44 

9497 

43  27  40 

9405 

45  11     7 

9383 

46  55    6 

9369 

a  AquilflB 

E. 

60    9    2 

3493 

58  47  11 

3445 

57  25  45 

3470 

56    4  47 

8501 

Jupiter 

E. 

63  46  51 

9331 

62    1  37 

9313 

60  15  56 

9996 

58  29  50 

99n 

Foiualhaut 

E. 

89    9    4 

9549 

87  28  50 

9594 

85  48  10 

9507 

84    7    6 

9490 

a  Pegasi 

E. 

106  24  27 

9613 

104  50  16 

9787 

103  15  31 

9783 

101  40  14 

9738 

28 

Venus 

W. 

93  21  20 

9509 

95    0  17 

9581 

96  39  40 

9563 

98  19  27 

9545 

Spica 

W. 

55  42  29 

9963 

57  29  23 

9945 

59  16  44 

999/ 

61     4  32 

9900 

Jupiter 

E. 

49  32  50 

9199 

47  44  11 

9178 

45  55    8 

9161 

44    5  41 

9145 

Fomalbaut 

E. 

75  36    5 

9414 

73  52  49 

9401 

72    9  15 

9388 

70  25  23 

9378 

a  Pegasi 

E. 

93  36  25 

9635 

91  58  18 

9618 

90  19  47 

9601 

88  40  53 

9586 

29 

Spica 

W. 

70    9  47 

9131 

71  59  59 

9118 

73  50  33 

9103 

75  41  28 

9B90 

Antares 

W. 

24  30  25 

9994 

26  18  17 

9198 

28    6  51 

9179 

29  56    1 

9140 

Jupiter 

E. 

34  52  55 

9077 

33    1  21 

9067 

31    9  30 

9058 

29  17  23 

9040 

Fomaihaut 

E. 

61  42  22 

9335 

59  57  14 

9331 

58  11  59 

9398 

56  26  41 

9397 

a  Pegasi 

E. 

80  21  39 

9596 

78  41     2 

9518 

77    0  14 

9519 

75  19  18 

9507 

30 

Spica 

W. 

85    0  36 

9037 

86  53  12 

9008 

88  46    2 

9091 

9039    4 

9014 

Antares 

W. 

39    9  31 

9084 

41     1  26 

9069 

42  53  40 

9049 

44  46  12 

9030 

Fomalhant 

E. 

47  40  50 

9357 

45  56  13 

9371 

44  ,11  57 

9300 

42  26    8 

9419 

a  Pepisi 
aAnetis 

E. 

66  53  47 

9519 

65  12  50 

9519 

63  32    3 

9599 

61  51  30 

9640 

E. 

108  49  10 

9147 

106  59  29 

9186 

105    9  25 

9196 

103  19    6 

9117 

31 

Spica 

W. 

100    6  29 

1909 

102    0  16 

1900 

103  54    6 

1960 

105  47  57 

I960 

Antares 

W. 

54  12    9 

1906 

56    5  49 

1003 

57  59  35 

1000 

59  53  25 

1988 

aPej^asi 
aAnetb 

E. 

53  34  26 

9653 

51  56  43 

9688 

50  19  47 

9799 

48  43  45 

9175 

£. 

94    4  37 

9086 

92  13  20 

9086 

90  21  59 

9086 

88  80  38 

9884 

xvra. 
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• 

GBBBMWIOH  MEAlf  TIMB. 

LUNAB  DISTANCES. 

Name  and  Dlreotlon 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Diff. 

XVI  lib* 

O          t        1/ 

P.L. 
of 

Diff. 

XXIh. 

P.L. 

of 

Diff 

O            t          H 

O          0       §0 

O         f       tt 

34 

Sun 

W. 

88  38  57 

3000 

90    7  55 

3043 

91  37  14 

3096 

93    6  55 

3006 

Regulus 

W. 

62  20  48 

9739 

63  56  45 

9716 

65  .33    3 

9700 

67    9  43 

9683 

Veiojs 

w. 

50    5    1 

3146 

51  32  15 

SliO 

52  59  50 

3110 

54  27  48 

3001 

Aiitares 

E. 

38  34  50 

8779 

36  59  55 

9766 

35  24  45 

9757 

33  49  21 

9747 

a  AquilcB 

E. 

87  39  48 

3453 

86  18  31 

3439 

84  56  59 

3490 

83  35  12 

3415 

JOPITBR 

E. 

97  23  10 

9081 

95  46    4 

9665 

94    8  36 

9049 

92  30  47 

9839 

25 

Sun 

W. 

100  40  53 

9910 

102  12  51 

9608 

103  45  12 

9879 

105  17  58 

9859 

Regulus 

W. 

75  18  46 

9906 

76  57  46 

9578 

78  37  11 

9960 

80  17    0 

9549 

Vends 

W. 

61  53  23 

9996 

63  23  41 

9976 

64  54  25 

9096 

66  25  83 

9936 

Antares 

E. 

25  49  30 

9719 

24  13  15 

9719 

22  37    0 

97J9 

21     0  46 

9710 

a  Aquilae 

£. 

76  43  24 

3371 

75  20  34 

3365 

73  57  37 

3361 

72  34  36 

3358 

JUPITBR 

E. 

84  16    2 

9548 

82  35  55 

9530 

80  55  23 

9519 

79  14  27 

9494 

26 

Suif 

W. 

113    8    4 

9709 

114  43  22 

9743 

116  19    5 

97» 

117  55  15 

9704 

Regulus 

W. 

88  42  28 

9450 

90  24  51 

9439 

92    7  41 

9414 

93  50  57 

9305 

Venus 

W. 

74    7  37 

9835 

75  41  20 

9815 

77  15  30 

8705 

78  50    6 

9n4 

Spicn 

W. 

34  58  32 

9583 

36  39  13 

9408 

38  20  29 

9473 

40    2  20 

9450 

a  Aquihe 

E. 

65  39  15 

3300 

64  16  23 

3379 

62  53  42 

3300 

61  31   13 

3405 

Jupiter 

E. 

70  43  26 

9403 

68  59  .56 

9366 

67  16    1 

S367 

a5  31  39 

9349 

27 

Sun 

W. 

126    2  29 

9606 

127  41  13 

9500 

129  20  22 

9579 

130  59  56 

9554 

1 

I 

Regulus 

W. 

102  m  51 

9304 

104  19  44 

2980 

106    6    4 

9970 

107  52  48 

9999 

1 
1 

Venus 

W. 

86  49  44 

9073 

88  27    0 

9654 

^    4  40 

9635 

91  42  47 

9617 

1 

1 

flpica 

W. 

48  39  3() 

9341 

50  24  .% 

9391 

.52  10    5 

9309 

53  56    2 

9989 

1 

1 

n  Aquilie 

i:. 

54  44  24 

3536 

53  24  40 

3578 

52    5  42 

3696 

50  47  36 

3669 

Jupiter 

E. 

56  43  17 

9960 

54  56  19 

9943 

53    8  55 

9996 

51  21     5 

9900 

Fomalhaut 

£. 

82  25  39 

9173 

80  43  48 

9458 

79     1  35 

9443 

77  19    0 

9498 

a  Pegasi 

E. 

100    4  26 

9710 

98  28    8 

9605 

96  51  21 

9674 

95  14    6 

9654 

26 

Venus 

W. 

99  59  38 

9598 

101  40  12 

9519 

103  21    9 

MOO 

105    2  29 

9480 

SpicH 

W. 

62  52  46 

9109 

64  41  25 

9176 

66  30  28 

9160 

68  19  56 

9145 

:  JOPITVR 

E. 

42  15  51 

9131 

40  25  39 

9IJ7 

38  35    5 

9103 

36  44  10 

9060 

'  Fomalliaiit 

E. 

68  41  14 

9305 

66  .56  49 

9396 

65  12  12 

8348 

6!)  27  22 

9341 

a  Pegasi 

E. 

87    1  39 

9579 

85  22    4 

9590 

83  42  12 

9546 

82    2    2 

9536 

29     Silica 

W. 

77  32  43 

9078 

79  24  16 

9067 

81  16    6 

9066 

83    8  13 

9046 

Antares 

W. 

31  45  45 

9198 

33  36    2 

9100 

35  26  47 

9003 

37  17  57 

9077 

Jupiter 

E. 

27  25    2 

9041 

25  32  29 

9009 

2;)  .3!)  44 

9094 

21  46  46 

9010 

Pomtilhaut 

E. 

54  41  21 

9398 

52  56    2 

9331 

51  10  49 

9337 

49  25  44 

9945 

a  Pegasi 

E. 

73  38  15 

9504 

71  57    8 

9503 

70  15  59 

9504 

68  34  51 

9507 

ao 

Spica 

W. 

92  32  17 

9008 

94  25  39 

9009 

96  19    9 

1008 

98  12  46 

1904 

1 

Antares 

W. 

46  38  59 

9090 

48  32    0 

9014 

50  25  13 

9007 

52  18  37 

9001 

'  FomalhMHt 

E. 

40  44  51 

9441 

39    2  13 

9175 

37  20  25 

9517 

35  39  36 

9568 

•  aArietio 

1 

E. 

60  11  13 

9550 

58  31  18 

9575 

56  51  49 

9907 

55  12  50 

9693 

E. 

101  28  3:) 

9100 

99  37  48 

9103 

97  46  53 

9087 

95  55  49 

9009 

,  31  1  Spiea 

W. 

107  41  48 

J900 

109  35  38 

1909 

111  29  25 

1904 

113  23    8 

1008 

Antares 

W. 

61  47  18 

1067 

6:3  41  12 

1967 

65  35    6 

1088 

67  28  59 

1000 

aPoffas] 

E. 

47    8  43 

9898 

45  34  51 

9887 

44    2  15 

9055 

42  31     6 

3093 

a  Ariel iH 

E. 

86  39  12 

9085 

84  47  50 

9060 

82  56  30 

9060 

81     5  14 
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AUGUST,   1890. 


AT  GREENWICH  APPARENT  NOON. 


I 
I 

e 


Frid. 

Sat. 

SKY. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 


I 
I 

O 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


AppMrent 
Bight  Aaoonsion. 


h     m       fi 

8  46  16.74 
8  50  9.28 
8  54     1.22 

8  57  62.57 

9  1  43.33 
9     5  33.51 

9  9  23.12 
9  13  12.15 
9  17    0.62 

9  20  48.53 
9  24  35.88 
9  28  22.68 

9  32  8.94 
9  35  54.66 
9  39  39.84 

9  43  24.49 
9  47  8.62 
9  50  52.23 

9  54  35.34 

9  58  17.94 

10    2    0.05 

10  5  41.68 
10  9  22.85 
10  13    3.57 

10  16  43.85 
10  20  23.71 
10  24    3.17 

10  27  42.24 
10  31  20.94 
10  34  59.30 
10  38  37.33 

10  42  15.05 


Dlff.  for 
1  Honr. 


9.702 
9.677 
9.652 

9.628 
9.604 
9.580 

9..555 
9.531 
9.508 

9.485 
9.462 
9.439 

9.416 
9.394 
9.372 

9.350 
9.328 
9.307 

9.286 
9.265 
9.245 

9.225 
9.206 
9.187 

9.168 
9.152 
9.136 

9.120 
9.105 
9.091 
9.078 

9.066 


Apparent 
Deolination. 


« 


N.17  58  57.5 
17  43  39.1 
17  28    3.4 

17  12  10.6 
16  56  1.1 
16  39  35.2 

16  22  53.0 
16  5  55.0 
15  48  41.3 

15  31  12.4 
15  13  28.4 
14  55  29.8 

14  37  16.8 
14  18  49.7 
14    0    8.9 

13  41  14.7 
13  22  7.4 
13    2  47.4 

12  43  14.9 
12  23  30.4 
12    3  34.1 

11  43  26.5 
11  23  7.9 
11     2  38.5 

10  41  58.6 
10  21  8.7 
10    0    9.0 

9  38  59.9 
9  17  41.5 
8  56  14.4 
8  34  38.7 

N.  8  12  54.8 


DlAfor 
1  Hoar. 


-37.90 
38.63 
39.34 

-40.05 
40.74 
41.42 

-42.09 
42.75 
43.39 

-44.02 
44.64 
45.25 

-45.84 
46.42 
46.98 

-47.54 
48.07 
48.59 

-49.10 
49.59 
50.07 

-50.54 
61.00 
51.44 

-61.87 
52.28 
62.68 

-53.07 
53.45 
53.61 
54.16 

-64.50 


Semi- 
diameter. 


01 


15  48.08 
15  48.21 
15  48.34 

15  48.47 
15  48.60 
15  48.74 

15  48.98 
15  49.03 
15  49.18 

15  49.34 
15  49.50 
15  49.66 

15  49.83 
15  50.00 
15  50.17 

15  50.35 
15  50.54 
15  50.73 

15  50.93 
15  51.13 
15  51.33 

15  51.54 
15  51.75 
15  51.96 

15  52.17 
15  52.39 
15  52.61 

15  52.83 
15  53.05 
15  53.28 
15  53.50 

15  53.73 


sidereal 
Time  of 
Semi- 
diameter 
Paaalng 
Meridian. 


66.64 
66.55 
66.46 

66.37 
66.29 
66.20 

66.12 
66.03 
65.95 

65.86 
65.77 
65.69 

65.61 
65.53 
65.45 

65.38 
65.30 
65.23 

65.16 
65.09 
65.02 

64.96 
64.89 
64.83 

64.77 
64.71 
64.65 

64.60 
64.55 
64.50 
64.45 

64.40 


Eqnatimiof 

Time, 

to  be 

Added  to 


Subtracted 

from 
Apparent 

Time. 


m       « 

6  4.78 
6  0.78 
5  56.18 

5  50.98 
5  45.21 
5  38.85 

5  31.91 
5  24.40 
5  16.34 

5  7.72 
4  58.54 
4  48.81 

4  38.54 
4  27.74 
4  16.40 

4  4.53 
3  52.13 
3  39.22 

3  25.81 
3  11.90 
2  57.50 

2  42.62 
2  27.27 
2  11.48 

1  55.25 
1  38.60 
1  21.55 

1  4.11 

0  46.31 

0  28.17 

0  9.70 


Diftibr 
1 


0    9.08 


0.154 
0.179 
0.204 

0.928 
0.252 
0.976 

0.300 
0.324 
0.347 

0.370 
0.393 
0.416 

0.439 
0.461 
0.483 

0.505 
0.527 
0.548 

0.569 
0.590 
0.610 

0.629 
0.648 
0.667 

0.665 
0.702 
0.718 

0.734 
0.749 
0.763 
0.776 

0.788 


Non.— The  mean  time  of  aemidlameter  paeeing  nay  be  finind  by  aabtnaetinf  0*.18  from  tlie  sidereal 
The  sign  —  prefixed  lo  the  hourly  ohange  of  declination  Indloatea  tliat  north  deelhiationa  are 
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AT  aRFiENWIOH  MEAN  NOON. 

• 

• 

1 

THE 

SUN'S 

1 

Sqnetlon  of 
Time, 
to  be 

Sabtnoted 

8ld«enl 
"nme. 

• 

1 

1 

AppAMDt 

Bight  Ajoenaion. 

I>Ur.  for 
IHonr. 

Apparent 

DeoUiiAtlon. 

DULfor 
1  Honr. 

ftom 

Diff.  for 
1  Hour. 

or 

RiKht  Aeeension 

of 

Heenttun 

Added  to 
Mean  Time. 

Frid. 

1 

b     m      • 

8  46  15.76 

• 
9.703 

N.  17  59     L4 

^37.90 

in       a 

6    4.80 

8 

0.154 

h     m       • 

8  40  10.96 

Sat. 

2 

8  50    8.31 

9.677 

17  43  43.0 

38.63 

6    0.79 

0.179 

8  44    7.52 

SUN. 

3 

8  54    0.27 

9.65'<2 

17  28    7.3 

39.34 

5  56.19 

0.204 

8  48    4.07 

1  Mon. 

4 

8  57  51.63 

9.0<^8 

17  12  14.5 

-40.05 

5  51.00 

0.228 

8  52    0.63 

'Tues. 

5 

9     1  42.41 

9.604 

16  56     5.0 

40.74 

5  45.23 

0.252 

8  55  57.18 

'  Wed. 

6 

9    5  32.61 

9.5B0 

16  39  39.1 

41.42 

5  38.87 

0.276 

8  59  53.74 

,  Thur. 

7 

9    9  22.24 

9.556 

16  22  56.9 

-42.09 

5  31.93 

0.300 

9    3  50.80 

'  Frid. 

8 

9  13  11.29 

9.532 

16    5  58.8 

42.75 

5  24.43 

0.324 

9    7  46.86 

!siit 

9 

9  16  59.78 

9.509 

15  48  45.1 

43.:)9 

5  16.37 

0.347 

9  11  43.41 

,snN. 

10 

9  20  47.71 

9.486 

15  31   16.1 

-44.02 

5    7.75 

0.370 

9  15  39.97 

Mon. 

11 

9  24  35.09 

9.463 

15  13  32.1 

44.64 

4  58.57 

0.393 

9  19  36.52 

Tues. 

1 

12 

9  28  21.92 

9.440 

14  55  33.4 

45.25 

4  48.84 

0.416 

9  28  33.08 

1 

Wed. 

13 

9  32    8.21 

9.417 

14  37  20.3 

-45.84 

4  38.57 

0.439 

9  27  29.63 

Thur. 

14 

9  35  53.96 

9.395 

14  18  53.1 

46.42 

4  27.77 

0.461 

9  31  26.19 

Frid. 

15 

9  39  39.17 

9.373 

14     0  12.2 

46.98 

4  16.43 

0.48:) 

9  35  22.74 

SaU 

16 

9  43  23.85 

9.351 

18  41   17.9 

-47.54 

4    4.56 

0.505 

9  39  19.30 

SUN. 

17 

9  47    8.01 

9.329 

13  22  10.5 

48.08 

3  52.16 

0.527 

9  43  15.85 

Mon. 

18 

9  50  51.66 

9.308 

18    2  50.3 

48.60 

3  39.25 

0.548 

9  47  12.41 

Tues. 

19 

9  54  34.80 

9.287 

12  43  17.7 

-49.11 

3  25.84 

0.569 

9  51     8  96 

'  Wed. 

20 

9  58  17.44 

9.266 

12  23  33.0 

49.60 

8  11.93 

0.590 

9  55    5.51 

'  Thur. 

21 

10     1  59.59 

9.246 

12    3  36.6 

50.08 

2  57.53 

0.610 

9  59    2.06 

!  Frid. 

22 

10    5  41.26 

9.227 

11  43  28.8 

-^.55 

2  42.65 

0.629 

10    2  58.62 

ISaL 

23 

10    9  22.47 

9.208 

11  23  10.0 

51.01 

2  27.30 

0.648 

10    6  55.17 

SUN. 

24 

10  13    3.23 

9.189 

11     2  40.4 

51.45 

2  11.50 

0.667 

10  10  51.73 

Mon. 

25 

10  16  43.56 

9.171 

10  42    0.3 

-51.88 

1  55.27 

0.685 

10  14  48.28 

Tues. 

26 

10  20  23.46 

9.154 

10  21   10.2 

52.29 

1  38.62 

0.702 

10  18  44.84 

Wed. 

27 

10  24    2.96 

9.138 

10    0  10.3 

52.69 

I  21.57 

0.718 

10  22  41.39 

Thur. 

28 

10  27  42.07 

9.122 

9  39    0.9 

-53.08 

1     4.12 

0.734 

10  26  37.95 

Frid. 

29 

10  31  20.82 

9.107 

9  17  42.3 

53.46 

0  46.32 

0.749 

10  30  34.50 

8at. 

30 

10  34  50.22 

9.093 

8  56  14.9 

53.82 

0  28.17 

0.76:1 

10  34  31.05 

SUN. 
,  Mod. 

31 
32 

10  38  37.80 
10  42  15.07 

9.080 
0.068 

8  84  38.9 
N.    8  12  54.7 

54.17 
-54.51 

0    9.70 

0.776 
0.788 

10  38  27.60 
10  42  24.16 

0    9.08 

TIm( 

pemidiuMter  for  me 
■Icn  -•  praflxed  to  tl 
lanwttng 

•a  noon  a 
icbonrlyi 

iny  be  MNnned  the  nme  M  tb 
sbanice  of  decliaetlott  indioeteo 

It  for  sppennt  1 
tb*t  north  deeli 

NMin. 
Inntione 

DUr.  for  1  boiir, 
+  9*j3565 
(Table  m.) 

9 
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HL 


AT  OBEENWIOH  MEAN  NOON. 


8 

o 


1 

2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
J5 

16 
17 
16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


i 

« 


213 
214 
215 

216 
217 
218 

219 
220 
221 

222 
223 
224 

225 
226 
227 

228 
229 
9!30 

231 
232 
233 

234 
235 
236 

237 
238 
239 

240 
241 
242 
243 


THE  SUITS 


TBUB  LONOIT17DE. 


2^ 
30 
31 


t     It 
8    3.2 

5  28.2 

2  54.1 


32  0  21.1 

32  57  49.4 

33  55  19.0 

34  52  49.9 

35  50  22.2 

36  47  55.8 

37  45  30.8 

38  43    7.3 

39  40  45.2 

40  38  24.5 

41  36     5.2 

42  33  47.2 


43  31 

44  29 

45  27 


30.6 

15.3 

1.2 


46  24  48.2 

47  22  36.5 

48  20  26.0 

49  18  16.7 

50  16    8.6 

51  14     1.7 

52  11  56.0 

53  9  51.6 

54  7  48.6 

55  5  47.0 

56  3  46.9 

57  1  48.4 
57  59  51.5 


X' 


0t 


244     158  57  56.3 


7  49.7 
5  14.5 

2  40.3 

0  7.1 
57  35.2 
55    4.7 

52  35.5 

50  7.7 
47  41.1 

45  15.9 
42  52.3 
40  30.1 

38  9.3 
35  49.8 
33  31.7 

31  15.0 
28  59.6 
26  45.4 

24  32.3 
22  20.4 
20    9.8 

18  0.4 
15  52.2 
13  45.1 

11  39.3 
9  348 
7  31.7 

5  30.0 

3  29.7 

1  31.1 
59  34.1 

57  38.8 


DULfor 
IHour. 


43.52 
43.56 
43.60 

43.65 
43.70 
43.75 

43.81 
43.87 

43.02 

43.98 
44.04 
44.10 

44.16 
44.23 
44.29 

44.34 
44.39 
44.44 

44.49 
44.54 
44.59 

44.64 
44.69 
44.74 

44.79 
44.85 
44.90 

44.96 
45.02 
45.09 
45.16 


146.24 


LATITUBB. 


-0.48 
0.54 
0.67 

-  0.58 
0.56 
0.50 

-0.42 
0.31 
0.19 

-0.06 

+  0.07 

0.19 

+  0.31 
0.41 
0.48 

+  0.52 
0.54 
0.52 

+  0.47 
0.40 
0.30 

+  0.19 
+  0.06 
-0.08 

-0.21 
0.33 
0.44 

-0.54 
0.61 
0.65 
0.66 

—  0.64 


LogMithm 

of  the 

Bftdiiu  Vector 

of  the 

Barth. 


0.0063304 
0.0062720 
0.0062125 

0.0061517 
0.0060895 
0.0060259 

0.0059608 
0.0058941 
0.0058257 

0.0057554 
0.0056831 
0.0056087 

0.0055323 
0.0054538 
0.0053731 

0.0052902 
0.0052051 
0.0051180 

0.0050289 
0.0049379 
0.0048451 

0.0047507 
0.0046549 
0.0045578 

0.0044594 
0.0043600 
0.0042598 

0.0041588 
0.0040571 
0.0039548 
0.0038518 

0.0037483 


DHL  for 
IHonr. 


-24.1 
24.6 
25.1 

-25.6 
26.2 
26.8 

-27.4 
28.1 
28.9 

-29.7 
30.5 
31.4 

-32.3 
33.2 
34.1 

-35.0 
35.9 
36.7 

-37.6 
38.3 
39.0 

-39.6 
40.9 
40.7 

-41:2 

41.6 
41.9 

-42.2 
42.6 
42.8 
43.0 

-43.9 


VonL— The  nnmhert  In  oolunui  A  eoirespond  to  the  tma  oiiiiiBOZ  of  the  datei  in  oolnmn  A',  to 
the  mean  equinox  of  Jtmaarf  •'.A. 


Time 
of 
Sidereal  K< 


"K      m      • 

5  17  18.34 
5  18  22.43 
5    9  26.52 

5  5  30.61 
5  1  34.70 
4  57  38.79 

4  53  42.89 
4  49  46.98 
4  45  51.07 

4  41  55.16 
4  37  59.24 
4  34    3.33 

4  30  7.42 
4  26  11.51 
4  22  15.60 

4  18  19.69 
4  14  23.78 

4  10  27.88 

4  6  31.98 
4  2  36.07 
3  58  40.16 

3  54  44.25 
3  50  48.34 
3  46  52.43 

3  42  56.52 
3  39  0.62 
3  35    4.72 

3  31  8.81 
3  27  12.90 
3  23  16.99 
3  19  21.08 


13  15  25.17 


But  Unr  1  Hov, 

—  9-.8S96. 

(Tahlell.) 
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C^RBBM  WIOH  MEAN  TIME. 

4 

I'HK  MOON»B 

1 

SBMTDIAMSTBR. 

HOBIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Hood. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

lOdnlght. 

Diff.  for 
1  Uour. 

Meridian  of 
Greonwich. 

Diff  for 
IHoar. 

HOOB. 

1 

16  45!2 

16  43!o 

6l'  22!4 

It 
-0.45 

6l'  14.6 

-0'.'85 

h      ni 

13  18.3 

m 
2.45 

a 

15.5 

2 

16  39.7 

16  35.1 

61    2.2 

\.^^ 

60  45.5 

1.55 

14  15.1 

2.28 

16.5 

3 

16  29.6 

16  23.3 

60  25.2 

1.82 

60     1.9 

2.04 

15    7.8 

2.13 

17.5 

4 

16  16.3 

16    8.9 

59  36.4 

-8.20 

59    9.2 

-2.30 

15  57.5 

2.03 

18.5 

5 

16     1.3 

15  53.6 

58  41.2 

2.35 

58  12.9 

2.:)5 

16  45.5 

1.99 

19.5 

6 

15  46.0 

15  38.5 

57  44.9 

8.30 

57  17.7 

2.22 

17  32.8 

1.97 

20.5 

7 

15  31.4 

15  24.7 

56  51.6 

-2.12 

56  26.9 

-1.09 

18  20.3 

J. 99 

21.5 

8 

15  18.5 

15  12.7 

56    4.0 

1.84 

55  42.9 

1.68 

19    8.4 

2.02 

22.5 

9 

15    7.5 

15    2.8 

55  23.7 

1 .52 

55    6.5 

1.35 

19  57.4 

2.06 

23.5 

10 

14  58.7 

14  55.1 

54  51.3 

-1.18 

54  38.2 

-1.02 

20  47.6 

2.10 

24.5 

11 

14  52.0 

14  49.5 

54  26.9 

0.8(t 

54  17.6 

0.71 

21  38.2 

2.09 

25.5 

12 

14  47.4 

14  45.8 

54  10.0 

056 

54    4.2 

0.43 

22  28.0 

2.04 

26.5 

13 

14  44.7 

14  44.0 

53  59.9 

-0..30 

53  57.2 

-0.17 

23  16.0 

1.96 

27.5 

14 

14  43.6 

14  43.7 

53  56.0 

-0.05 

53  56.2 

•fO.08 

.       6 

28.5 

15 

14  44.1 

14  44.9 

53  57.8 

0.19 

54    0.6 

0.30 

0    2.5 

1.80 

29.5 

16 

14  46.0 

14  47.5 

54    4.8 

•I-0.4I 

54  10.3 

44).52 

0  47.0 

1.82 

0.8 

17 

14  49.4 

14  51.6 

54  17.2 

0.64 

54  25.4 

0.76 

1  29.9 

1.76 

1.8 

18 

14  54.2 

14  57.2 

54  35.0 

0.86 

54  46.0 

0.99 

2  11.7 

1.74 

2.8 

19 

15    0.6 

15    4.5 

54  58.5 

•MM 

55  12.6 

•1-1.25 

2  53.3 

1.75 

3.8 

20 

15    8.8 

15  13.4 

55  28  3 

l.:)8 

55  45.5 

1.51 

3  35.6 

1.79 

4.8 

21 

15  18.6 

15  24.1 

56    4.4 

1.64 

56  24.7 

1.76 

4  19.5 

1.89 

5.8 

22 

15  30.2 

15  36.4 

56  46.5 

•M.88 

57    9.7 

+1.96 

5    6.2 

2.02 

6.8 

23 

15  43.0 

15  49.8 

57  34.0 

2.06 

57  59.1 

2.12 

5  56.7 

2.20 

7.8 

24 

15  56.8 

16    3.8 

58  24.8 

2.15 

58  50.5 

9.13 

6  51.7 

2.38 

8.8 

25 

16  10.7 

16  17.4 

59  15.9 

•1^2  08 

59  40.4 

•I-1.96 

7  50.9 

2.53 

9.8 

26 

16  23.6 

16  29.3 

60    3.3 

1.62 

60  24.0 

1.61 

8  53.4 

2.62 

10.8 

27 

16  34.1 

16  38.1 

60  41.9 

1.35 

60  56.3 

1.04 

9  56.7 

2.61 

11.8 

28 

16  40.9 

16  42.5 

61     6.7 

40.60 

61  12.7 

+0.31 

10  58.6 

2.52 

12.8 

29 

16  42.9 

16  42.0 

61   14.1 

-0.09 

61  10.6 

-0.50 

11  57.5 

2  38 

13.8 

30 

16  39.7 

16  36.2 

61     2.3 

0.89 

60  49.4 

1.25 

12  52.8 

2.24 

14.8 

31 

16  31.6 

16  25.9 

60  32.4 

1.58 

60  11.7 

1.86 

13  45.1 

2.13 

15.8 

32 

16  19.5 

16  12.4 

59  48.0 

-2.08 

59  22.0 

-2.24 

14  35.8 

2.07 

16.8 
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GREBlir 

ME 

AN  TIME. 

• 

VVIOH 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAiioeasion. 

Difllfor 
IMinate. 

DcolinAtion. 

Diff.for 
IMinate. 

Hour. 

RightAsoeniion. 

Dili:  for 
IMinate. 

TUB-tet 
IMinate. 

FEIDAK  1. 

SUNDAY  3. 

b     m     8 

« 

O         /         «/ 

/# 

h    m     i 

8 

Of// 

n 

0 

21  26  36.87 

S.603I 

S.19  29  22.5 

10.060 

0 

23  24    8.82 

9.9964 

8.  9  25  85.2 

14.316 

1 

21  29  12.87 

9.5969 

19  19  14.8 

10.196 

1 

23  26  26.55 

9.9997 

9  11  15.0 

14.366 

2 

21  31  48.50 

9.5907 

19    8  59.a 

10.330 

2 

23  28  43.95 

9.9879 

8  56  52.5 

14.303 

3 

21  34  23.76 

9.5645 

18  58  35.2 

10.469 

3 

23  31     1.02 

9.9817 

8  42  27.8 

14.499 

4 

21  36  58.64 

9.5783 

18  48    3.5 

10.593 

4 

2d  33  17.76 

9.9769 

8  28     1.0 

14.463 

5 

21  39  3:3.15 

9.5790 

18  37  24.0 

10.799 

5 

23  35  34.17 

9.9709 

8  13  32.2 

14.497 

6 

21  42    7.28 

9.5656 

18  26  36.9 

10.848 

6 

23  37  50.26 

9.9656 

7  59    1.4 

J4Ji98 

7 

21  44  41.02 

9.5599 

16  15  42.3 

10.979 

7 

23  40    6.04 

9.9603 

7  44  28.9 

14.556 

8 

21  47  14.38 

9.5597 

18    4  40.3 

11.095 

8 

2!)  42  21.50 

9.9551 

7  29  54.7 

14.583 

9 

21  49  47.35 

9.5463 

17  53  30.9 

11.916 

9 

23  44  36.65 

9.9499 

7  15  18.9 

14.600  - 

10 

21  52  19.94 

9.5396 

17  42  14.4 

11.334 

10 

23  46  51.49 

9.9449 

7    0  41.6 

14.6» 

11 

21  54  52.13 

9.5339 

17  30  50.8 

11.451 

11 

23  49    6.04 

9.9400 

6  46    3.0 

14.654 

12 

21  57  23.9) 

9.^267 
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Dili:  for 
IHinnto. 

P] 

ilDAl 

'  29. 

SUNDAY  31. 

0 

b    w     • 
22    0  16.43 

8 
9.ft]81 

6.17    5    3.4 

1        </ 
,      11.840 

0 

h     m     • 

23  54  58.82 

9.9719 

0      t      It 
8.  5  59  10.1 

It 
15.137 

1 

22    2  47;)5 

8.5197 

16  53    9.5 

;      11.050 

1 

23  57  15.01 

9.9070 

5  44     1.2 

15.150 

3 

,    22    5  17.95 

9.5079 

16  41     8.7 

I9UM0 

2 

23  59  :30.95 

9.9037 

5  28  51.1 

15.177 

3 

22    7  48.22 

9.5017 

,     16  29     1.2 

19.181 

3 

0    1  46.65 

9.9507 

5  13  40.0 

15.183 

4 

22  10  18.16 

9.4M9 

1     16  16  47.0 

19.991 

4 

0    4    2.11 

9.9557 

4  58  27.9 

15.900 

5 

,    22  12  47.77 

9.4907 

16    4  26.3 

19.300 

5 

0    6  17.3:) 

9.9510 

4  43  14.9 

15.993 

6 

22  15  17.05 

9.4059 

15  51  59.2 

19.504 

6 

0    8  32;)2 

9.9479 

4  28     1.1 

15.935 

7 

22  17  46.00 

9.4797 

15  39  25.8 

19UI00 

7 

0  10  47.08 

9.9441 

4  12  46.7 

15.944 

8 

22  20  14.62 

>     9.4749 

15  26  4&2 

19.710 

8 

0  13     1.62 

9.9404 

3  .57  31.8 

15.959 

9 

'    22  2-<2  42.91 

9.4067 

15  14    0.6 

19.000 

9 

0  15  1.5.93 

9JD00 

3  42  16.4 

15.900 

10 

22  25  10.87 

9.4039 

15     1     9.1 

19.900 

10 

0  17  30.03 

9.9339 

3  27    0.7 

15.904 

II 

22  27  :«.49 

9.4577 

14  48  11.7 

13.004 

11 

0  19  43.91 

9.9990 

3  11  44.7 

15.907 

12 

22  30    5.79 

9.4599 

14  a^    8.6 

13.097 

12 

0  21  57.58 

9.9U1 

2  56  28.6 

15.900 

13 

22  32  32.76 

9.4407 

14  22    0.0 

13.100 

13 

0  24  11.04 

8.8987 

2  41   12.5 

15.907 

14 

22  34  59;« 

9.4411 

14    8  45.9 

13.980 

14 

0  26  24..30 

8.8194 

2  25  .56.5 

15.900 

15 

22  37  25.69 

9.43S0 

13  55  26.4 

13.308 

15 

0  28  .37.:)7 

8.8108 

2  10  40.6 

I.S.903 

16 

22  39  51.66 

9.4301 

13  42     1.7 

13.453 

16 

0  .30  50.25 

8.8130 

I  55  2.5.0 

15.957 

17 

22  42  17.30 

9.4947 

13  28  .32.0 

13.530 

17 

0  .33    2.93 

8.8008 

1  40    9.8 

15.950 

18 

22  44  42.62 

9.4199 

13  14  57.4 

13.017 

18 

0  35  1.5.42 

8.8087 

1  24  55.0 

15.948 

19 

22  47    7.61 

9.4137 

13     1   17.9 

13.007 

19 

0  37  27.73 

8.8037 

1     9  40.8 

15.931 

20 

22  49  32.27 

9.4003 

12  47  33.7 

i3.ro 

20 

0  :»  39.86 

8.80O7 

0  54  27.3 

15.919 

21 

22  51  56.61 

9.4080 

12  3:)  44.8 

13.051 

21 

0  41  51.82 

9.1979 

0  39  14.5 

15.900 

22 

22  54  20.62 

9J075 

12  19  51.5 

13.094 

22 

0  44    3.61 

9.1961 

0  24    2.6 

15.191 

23 

22  56  44.31 

9.3BS9 

S.12    5  53J^ 

13.990 

23 

0  46  15.23 

9.1983 

S.  0    8  51.6 

15.174 

SA1 

rUBDi 

LY  80. 

MONDAl 

,    SBF 

IBMBBB  1 

• 

f 

22  59    7.69 

23  1  30.75 

9J870 
9.3817 

S.1I  51  52.0 
II  37  46.0 

14UI00 
14.133 

0  1     0  48  26.68 

9.1005 

N.  0    6  18.3 

15.150 

2 

23    3  S3.49 

9.3704 

1 1  2:)  .36.0 

14.190 

3 

2:)    6  15.92 

9.3719 

1 1     9  22.2 

14.908 

4 

23    8  38.03 

9.3000 

10  55    4.6 

14.393 

5 
6 

2:)  10  .59.84 
23  13  21.:)4 

9.3009 

9J558 

10  40  4:3.4 
10  26  18.7 

14.309 
14.440 

PHASES 

OF  T 

HE  MOON 

* 

7 
6 

23  15  42.54 
23  18    3.43 

9.3507 
9.3457 

10  11  50.6 
9  57  19.3 

14.495 
I4JM8 

9 
10 

23  20  24.02 
23  22  44.31 

9.3407 
9.3350 

9  42  44.8 
9  28    7.3 

14.000 
14.049 

C   Lnot  Qiiarte 

ir .    .  Ai 

d       h 

^g.      7      2 

m 

18.7 

11 

12 

1   13 

23  25    4.31 
23  27  24.02 
23  29  43.44 

9.3300 

9J801 
83913 

9  13  26.9  ' 
8  58  43.6 
8  43  57.7 

14.007 
14.743 
14.700 

#  New  Moon 
J>  Finit  Quart! 

.    .    • 
Br.    .    . 

.    15      4 
.    23      1 

19.6 
19.7 

14 

2Ji.S2    2.57 

9.3105 

8  29    9;) 

14.087 

0  Full  Mood 

.    •    . 

.    29    16    : 

3.5.0 

15 
1   16 

'Zi  34  21.42 
23  36  39.99 

9.3118 

8  14  18.4 
7  59  25.2  ' 

14.087 

9.3079 

14J05 

•   17 

23  38  58.28 

9.3090 

7  44  29.8  ; 

14.040 

d      h 
ug.    14      4.3 

18  1 

19  1 

23  41   16.30 
2:)  43  34.05 

9.9001   ' 
9.9030 

7  29  .32.4 
7  14  33.0 

14.973 
15.008 

C  Apogee .    . 

.    •  At 

20 

*>:<  45  51.53 

9.9BBI 

6  59  31.7 

15.107 

IT   Periffee  • 

m           M           A 

.    28    21.5 

31 

"  w      ~m9w     %^  V  m^^.^ 

t\  48    8.74 

9.9047 

6  44  28.6 

15J105 

•           •            • 

:  32 

V:)  50  25.69 

9.9009 

6  29  23.9  t 

15.001 

33| 

23  52  42;{8 

9.9781    . 

6  14  17.7 

15.115 

^: 

23  54  58.82 

9.9719 

S.  5  59  10.1 

15.137 
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GREENWIOR  MBAIT  TIME. 

LUNAB  DISTANCES. 

• 

^1 

P.  L 

P.L. 

P.  L. 

P.  n 

Name  and  Direction    1 

Noon. 

of 

HP'. 

of 

Vlb. 

of 

DP»- 

of 

1^ 

of  Object. 

Piff. 

Diff. 

Diff. 

Dur. 

O          1        tt 

O          /         tj 

O           '    «  '* 

-^  o    ^  .*' 

1 

An  tares 

W. 

69  22  48 

1903 

71  16  34 

1997 

73  10  14 

9001 

75    3  47 

9006 

a  ArietiB 

E. 

79  14    5 

9098 

77  23    3 

9103 

75  32    9 

9111 

73  41  27 

9190 

1 

Aldeberan 

E. 

109  49  38 

1980 

107  55  32 

1984 

106    1  33 

1989 

104    7  41 

1904 

2 

Antares 

W. 

84  29    2 

9044 

86  21  27 

9054 

88  13  36 

9065 

90    5  29 

9076 

a  Aqiiilfe 

W. 

46  27  21 

3075 

47  44  35 

3590 

49    3  20 

3519 

50  2:3  31 

3444 

Jupiter 

W. 

26  29  15 

9009 

28  22  35 

9016 

30  15  44 

9095 

32    8  40 

9034 

1 

a  Arietis 

E. 

64  31  43 

9178 

62  42  43 

9194 

60  54    6 

9910 

59    5  54 

9999 

Aldebaran 

E. 

94  40  56 

9033 

92  48  14 

9043 

90  55  47 

9054 

89    3  37 

9065 

3 

Antnres 

W. 

99  20  17 

9141 

101  10  13 

9156 

102  59  47 

9179 

104  48  57 

9188 

a  Aqnilw 

W. 

57  20  36 

3919 

58  46  24 

3191 

60  12  44 

3167 

61  39  33 

3148 

Jupiter 

W. 

41  2<)  18 

9099 

43  20  29 

9105 

45  11  20 

9190 

47     1  49 

91.14 

aArietiB 

E. 

50  12  15 

9339 

48  27  13 

9369 

46  42  54 

9398 

44  59  15 

9498 

Aldebarnu 

E. 

79  47  23 

9130 

77  57  10 

9145 

76    7  20 

9160 

74  17  53 

• 

9176 

4 

a  Aqiiilfe 

W. 

68  58    3 

3100 

70  26  13 

3098 

71  54  25 

3099 

73  22  36 

3101 

Jupiter 

W. 

56    8  30 

9913 

57  56  38 

9930 

59  44  21 

9947 

61  31  38 

9964 

Aldebarfiii 

E. 

65  16  36 

99S9 

63  29  36 

9«n 

61  43    2 

9995 

59  56  55 

9313 

Surr 

E. 

129    9    5 

9561 

127  29  16 

9579 

125  49  52 

9597 

124  10  53 

9616 

5 

a  Aqiiilie 

W. 

80  42    1 

3139 

82    9  23 

3159 

83  36  30 

3165 

85    3  21 

3179 

Jupiter 

W. 

70  21  40 

9353 

72    6  23 

9371 

73  50  40 

9389 

75  34  31 

9407 

Fomalhnut 

W. 

46  10  30 

9733 

47  46  26 

9733 

49  22  22 

9735 

50  58  15 

9738 

a  Peirasi 

W. 

34  19  52 

4019 

35  31  20 

3894 

36  44  46 

3795 

37  59  53 

3710 

K  7 

Aldebaran 

E. 

51  13    0 

9407 

49  29  35 

9496 

47  46  38 

9445 

46    4    7 

9465 

Suit 

E. 

116    2  19 

9711 

114  25  54 

9730 

1 12  49  53 

9749 

111   14  19 

9768 

6 

aAquilflB 

W. 

92  12  54 

3967 

93  37  44 

3987 

95    2  11 

3309 

96  26  12 

3331 

Jupiter 

W. 

84    7  23 

9495 

Sa  48  43 

9513 

87  29  38 

9531 

89  10    9 

9548 

Fomalhaut 

W. 

58  56    0 

9774 

60  31    2 

9783 

62    5  52 

97«5 

6.3  40  27 

9605 

a  Peiraai 

w. 

44  34    6 

3440 

45  55  37 

3407 

47  17  44 

3380 

48  40  23 

3358 

97 

Aldebaran 

E. 

37  38  30 

9564 

35  58  46 

9985 

34  19  30 

9605 

32  40  42 

9696 

Sun 

E. 

103  22  47 

9865 

101  49  43 

9885 

100  17    4 

9904 

98  44  49 

9999 

7 

a  AqiiilsB 

W. 

103  19  36 

3455 

104  40  50 

3483 

106     1  33 

3513 

107  21  43 

3549 

Jupiter 

W. 

97  26  53 

9630 

99    5    7 

9646 

100  42  59 

9669 

102  20  30 

96n 

Fomrilhaut 

W. 

71  29  43 

9865 

73    2  47 

9877 

74  35  .35 

9890 

76    8    7 

9903 

o  Peg.  si 

W. 

55  38  58 

3969 

57    3  22 

3989 

58  27  55 

3S78 

59  52  31 

3975 

Sun 

E. 

91    9  23 

3019 

89  39  25 

3099 

88    9  49 

3046 

86  40  :» 

3063 

8 

Jupiter 

W. 

110  23    5 

9750 

in  58  39 

9763 

113  33  55 

9776 

115    8  54 

9789 

Foraalhaut 

W. 

83  46  42 

9967 

85  17  36 

9970 

86  48  14 

9999 

88  18  37 

3006 

aPegasi 

W. 

66  56    4 

3976 

68  20  43 

3979 

69  45  19 

3989 

71     9  51 

39« 

Suit 

E. 

79  19  17 

3149 

77  51  58 

3157 

76  24  58 

3179 

74  58  15 

3186 

9 

Fomalhaut 

W. 

95  46  37 

3066 

97  15  28 

3078 

98  44    4 

3090 

100  12  25 

3109 

a  Pe^si 
a  Arietis 

W. 

78  11    5 

3314 

79  35    0 

3391 

80  58  47 

3397 

82  22  27 

3335 

W. 

34  33  29 

3989 

,35  58     1 

^65 

37  22  53 

3951 

38  48    2 

3940 

Sun 

E. 

67  48  46 

3959 

66  23  38 

3964 

64  56  44 

3976 

63  34    4 

39(7 

10 

aPegasi 

W. 

89  18  37 

3379 

90  41  25 

3381 

92    4    3 

3300 

93  26  31 

3308 

« 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

• 

zi 

1* 

Nikine  and  Dli^eotlon 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh 

P.L. 

of 

Dlff. 

XVlllh 

P.L. 

of 
DUt 

9097 

XXIi>* 

P.L. 

of 

Diir 

9035 

1 

Antares 

W. 

76  57  13 

90J9 

78  50  27 

9019 

80  43  31 

O           if* 

82  36  2;{ 

a  Arietis 

E. 

71  50  58 

9199 

70    0  43 

9)30 

68  10  44 

9151 

m  21   4 

9165 

Aldtfbaran 

E. 

10^  13  58 

9001 

100  20  25 

9008 

98  27    3 

9016 

96  33  53 

9094 

2 

Atitiires 

W. 

91  57    5 

9068 

il3  48  23 

9101 

95  39  21 

9114 

97  29  59 

9197 

n  Aqiiiln 

W. 

51  44  58 

3385 

5:^    7  32 

3334 

54  31     4 

3960 

55  55  28 

9959 

J  i;  PITER 

W. 

'M     1  21 

90M 

35  53  47 

9055 

37  45  55 

9066 

39  37  46 

9076 

a  Arietis 

E. 

57  18    9 

9948 

55  30  53 

9966 

53  44    7 

9990 

51  57  55 

9.113 

Aldebaran 

E. 

87  11  44 

9077 

85  20    9 

9006 

83  28  53 

9104 

81  37  58 

9117 

3 

An  tares 

W. 

10r>  37  44 

9904 

108  26    7 

9991 

110  14    4 

9937 

112     1  37 

9953 

a  Aqiiilse 

W. 

63    6  45 

3139 

04  34   16 

3190 

66    2     1 

3)10 

67  29  59 

3104 

JUPITIR 

W. 

48  51  56 

9149 

50  41  40 

9164 

52  31     1 

9)80 

54  19  58 

9106 

a  Arietis 

E. 

43  16  20 

9469 

41  34  13 

9500 

30  53    2 

9541 

38  12  46 

9583 

Aldebnniii 

E. 

72  28  48 

9199 

70  40    8 

9906 

68  51  52 

9995 

67    4     1 

9949 

4 

a  Aqiiilw 

W. 

74  50  44 

3106 

76  18  46 

3119 

77  46  41 

3119 

79  14  27 

3199 

JUPITRR 

W. 

63  18  30 

9989 

65    4  56 

9999 

66  50  57 

9317 

68  36  31 

9335 

Aldebaran 

E. 

58  11   14 

9331 

56  26    0 

9349 

54  41   13 

9366 

52  56  53 

9:tfW 

Svn 

E. 

122  32  19 

9635 

120  54  11 

9654 

119  16  28 

9673 

117  39  11 

9699 

!    5 

a  Aquiire 

W. 

86  2i)  55 

3105 

87  56  10 

3911 

8!)  22    6 

3990 

90  47  41 

3947 

, 

Jupiter 

W. 

77  17  56 

9494 

79    0  56 

9449 

80  43  m 

9460 

82  25  39 

9478 

1 

■ 

Fomolliaut 

W. 

52  34    4 

9743 

54    9  47 

9748 

55  45  21 

9756 

.57  20  46 

9765 

1 

a  PeffRsi 
Aldeonran 

W. 

3i)  16  2i) 

3637 

40  34  21 

3576 

41  53  21 

9504 

43  13  19 

3460 

E. 

44  22    4 

9485 

,   42  40  29 

9504 

40  59  22 

9594 

39  18  42 

9544 

Suit 

E. 

109  39  10 

9n« 

108    4  26 

9807 

106  30    8 

9886 

104  56  15 

9845 

6 

a  Aquihs 

W. 

97  49  48 

3354 

99  12  57 

3376 

100  35  39 

3403 

101  57  52 

3499 

Jdpitkr 

W. 

90  50  17 

9M5' 

92  30    0 

9589 

94    9  20 

9568 

95  48  18 

9614 

Fomalhaut 

W. 

65  14  49 

9817^ 

66  48  55 

9089 

68  22  47 

9841 

69  56  23 

9na 

a  I'egasi 

W. 

50    3  28 

33361 

51  26  5(i 

3399 

52  50  42 

3308 

54  14  44 

3990 

Aldebaran 

E. 

31     2  22 

9646 

2i)  24  32 

9660 

27  47  10 

9609 

26  10  20 

9716 

Sun 

E. 

97  12  58 

9940 

95  41  30 

9958 

94  10  25 

9976 

92  39  43 

9904 

1    7 

a  AquUtt 

W. 

108  41  21 

3573 

110    0  25 

3606 

1 II    18  53 

3630 

112  3«'>  46 

3674 

1 

1 

Jupiter 

W. 

103  57  40 

9609 

105  34  30 

9707 

107  II     1 

9799 

106  47  12 

9736 

Fomalhaut 

W. 

77  40  2:J 

9916 

79  12  22 

9998 

80  44    5 

9941 

82  15  31 

9954 

a  Pegasi 

W. 

61   17  12 

3973 

62  41  55 

3979 

64    6  39 

3973 

65  31  22 

3974 

Sun 

E. 

a5  11  38 

3060 

83  43    4 

1 

3094 

82  14  49 

3110 

80  46  53 

3196 

i   8 

Jupiter 

W. 

116  43  a5 

9M1 

118  18     1 

9813 

11!)  52  10 

9696 

121  26    4 

9836 

Fomalhaut 

W. 

89  48  44 

3016 

91   18  ;i5 

3030 

1K2  48  11 

3049 

iH  17  31 

3054 

a  Pegnsi 

W. 

72  34  17 

3991 

73  58  3!> 

3997 

75  22  54 

3309 

76  47    3 

3306 

1 

Hun 

E. 

73  31  49 

3909 

72    5  40 

3914 

70  3i)  46 

3997 

69  14    9 

3940 

1 

9 

Fomalhaut 

W. 

101  40  32 

3114 

103    8  24 

3196 

104  36    2 

3136 

106    3  2<> 

3140 

a  Peeasi 
aAnetis 

W. 

83  45  58 

3349 

85    9  21 

3350 

86  32  35 

3357 

87  55  41 

3065 

W. 

40  13  24 

3930 

41  38  5!» 

3990 

43    4  44 

3913 

44  30  38 

3906 

1 

Sun 

E. 

62    9  37 

3906 

60  45  2:) 

3309 

59  21  21 

3319 

57  57  32 

3399 

10 

a  Pegasi 

W. 

94  48  50 

9406 

i»6  10  58 

9416 

97  32  57 

9«5 

96  54  45 

9435  i 
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XV. 


GBEENWIGH  MEAN  TIME. 

! 

• 

LUNAR  DI8TAN0RR. 

« 

10 

Name  and  Direction 
of  Obji'ct. 

Noon. 

P.L. 
of 

Diff. 

mh. 

P.L. 

of 
Diff. 

Vlh. 

P.L 

of 

Diff. 

IXh. 

P.L. 

or 

Dili: 

a  Arietis 
Sun 

W. 
E. 

C          f         It 

45  56  37 
56  33  54 

3904 
3338 

Oil* 

47  22  41 
55  10  27 

3901 
3347 

48  48  49 
53  47  11 

3197 
3356 

50  15    2 
52  24    6 

3195 
3365 

11 

e:  Pe^rasi 
a  Arietis 
Aldebaraii 
Sun 

W. 
W. 
W. 
E. 

too  16  22 
57  26  30 
25  43  50 
45  31     4 

3445 
3199 
3078 
3400 

101  37  48 
58  52  49 
27  12  27 

44    8  54 

3454 
3191 

son 

3413 

102  59    4 
60  19    9 
28  41     6 
42  46  52 

3465 
3199 
9076 
3490 

104  20    7 
61  45  28 
30    9  44 
41  24  59 

3475 
3191 
3076 
3497 

12 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

68  56  5Q 
37  32  40 
34  37  25 

3194 
3083 
346J 

70  23  16 
39    1  10 
33  16  17 

3194 
3085 
3467 

71  49  32 
40  29  39 
31  55  16 

9196 
3086 
3473 

73  15  47 
41  58    7 
30  34  22 

3195 
3087 
3461 

13 

a  Arietis 
Aldebaran 

Sun 

W. 
W. 
E. 

80  26  53 
49  20    4 
23  52     1 

3197 
3091 
9596 

81  53    6 
50  48  25 
22  32    6 

3197 
3091 
3537 

83  19  17 
52  16  45 
21   12  25 

9198 
9091 
3549 

84  45  29 
53  45    5 
19  52  59 

3198 
3099 

17 

Sun 

Spica 

Aiitares 

W. 
E. 
E. 

20  33  40 
38  28  22 
84  13  31 

3486 
3099 
3049 

21  54  20 

37    0    4 
82  44  10 

3469 
3094 
3038 

23  15  19 
35  31  47 
81   14  44 

3454 
3095 
3033 

24  36  34 
34    3  30 
79  45  12 

3449 
3097 
3098 

18 

Sun 
Antares 
a  AqiiilsB 

W. 
E. 
E. 

31  26  II 

72  16    1 

116    3  27 

3386 
3009 
3990 

32  48  43 

70  45  51 

114  50  28 

3375 
9997 
3891 

34  11  26 

69  15  34 

1 13  36  59 

9366 

9991 
3864 

35  34  20 

67  45  10 

1 12  23    3 

3356 
9985 
3838 

19 

Sun 
Antares 
n  Aqiiilfe 
Jupiter 

W. 
E. 
E. 
E. 

42  31  37 

60  11  13 

106    7    4 

116    1  29 

3309 
9963 
3797 
9891 

43  55  38 

58  40    1 
104  50  45 
114  28  58 

3999 
9946 
3708 
9889 

45  19  51 

57    8  40 

103  34    6 

112  56  16 

3989 
9999 
3690 
9874 

46  44  15 

55  37  10 

102  17    8 

111  23  24 

3979 
9939 
3679 
9866 

20 

Sun 
Antares 
a  AquilsB 
Jupiter 

w. 

E. 
E. 
£. 

5:)  49  20 

47  57  18 

95  47  50 

108  36  15 

•MM*) 

9894 
3596 

Sflao 

55  15    0 

46  24  51 

94  29  11 

102    2  14 

3914 
9886 
3583 
9810 

56  40  53 

44  52  13 

9:)  10  18 

100  27  59 

3909 
3678 
3570 
9800 

58    7    0 
43  19  25 
91  51   11 
98  53  32 

3190 
9870 
3558 
9789 

21 

Sun 
Venus 
Antnres 
a  Aquilie 
Jupiter 

W. 
W. 
E. 
E. 
E. 

65  21  14 
22    6  13 
35  32  56 
85  12  37 
90  57  42 

3197 
3984 
9H33 
3510 
9735 

66  48  51 
23  30  43 
33  59  11 
83  52  24 
89  21  48 

3114 
3959 
9896 
3509 
S7» 

68  16  45 
24  55  43 
32  25  17 
82  32    2 
87  45  37 

3101 
3935 
9819 
3495 
9710 

69  44  55 
26  21   11 
30  51   14 
81  11  32 

86    9  10 

3086 

3919 
9815 
3488 

9608 

22 

Sun 
Venus 
^pica 
a  AqiiilfB 

JCPITER 

Fomnlhaut 

W, 
W. 
W. 
E. 
E. 
E. 

77  10    7 
33  35    4 
24  38    4 
74  27  41 

78  2  37 
105  50  25 

3019 
3106 
9811 
3473 
9639 
9849 

78  40    5 
a5    3    4 
26  12  17 
73    6  50 
76  24  25 
104  17    2 

9997 
3088 

9789 
3473 
9618 
9835 

80  10  21 
36  31  28 
27  47    9 
71  45  56 
74  45  54 
102  43  19 

9989 
3069 

9753 
3474 
9603 
S89I 

81  40  57 
38    0  16 
29  22  38 
70  25    3 
73    7    3 
101     9  16 

9966 

3050 
97«7 
3477 
9589 
9W4 

23 

Sun 
Venus 
Spica 
a  Aquike 

JirPITER 

W. 
W. 
W. 
E. 
E. 

89  19    1 
45  30    7 
37  28  11 

63  42    5 

64  47  52 

9884 

9955 
9614 
3518 
9515 

90  51  40 
47     1  16 
39    6  47 

62  22     1 

63  6  59 

• 

9667 
9936 

9503 
3534 
9499 

92  24  41 
48  32  48 
40  45  52 
61     2  14 
61  25  45 

9849 
9917 
9573 
3551 
9486 

93  58    4 
50    4  45 
42  25  24 
59  42  46 
59  44  10 

9839 
9896 
9553 
3571 
9409 

XVI. 
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GREEN WIOU  MEAN  TIME. 

LUNAR  DISTANCES. 

Hi 

10 

Name  »nd  DIreotlon 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Diffl 

XVlilh. 

P.L. 

of 

Diff. 

XXP'. 

P.L. 

of 

Diff. 

a  Arietis 

W. 

51  41  17 

3193 

53    7  34 

3193 

5l  33  52 

3199 

56    0  11 

3199 

1 

Suff 

E. 

.51     1   11 

3374 

49  38  25 

3389 

48  15  49 

3390 

46  53  22 

3398 

11 

n  Pegnsi 

W. 

105  40  59 

3486 

107     1  38 

3497 

108  22    5 

3509 

109  42  18 

3599 

a  ArietiB 

W. 

63  II  48 

3189 

64  38    7 

3199 

6()    4  26 

3193 

67  30  43 

3194 

Aldebaran 

W. 

31  38  23 

3077 

33    6  59 

3079 

34  .35  34 

3080 

36    4    9 

3089 

Hun 

E. 

40    3  13 

3434 

:)8  41  a5 

3441 

37  20    5 

3448 

35  58  41 

3455 

12 

n  Ariel  is 

W. 

74  42    1 

3196 

76    8  15 

3196 

77  34  28 

3196 

79    0  41 

3197 

Aldebaran 

W. 

43  26  33 

3066 

44  54  57 

3089 

46  23  21 

3090 

47  51  43 

3091 

Sun 

E. 

29  13  37 

3466 

27  53    0 

3495 

26  32  30 

3504 

25  12  10 

3514 

13 

aArietis 

W. 

86  11  40 

3196 

87  37  51 

3199 

81^    4     1 

3199 

90  30  12 

3199 

Aldebaran 

W. 

55  13  25 

3099 

56  41  44 

3099 

58  10    4 

3099 

59  38  24 

3099 

Sun 

E. 

18  33  50 

3564 

17  15     I 

3606 

15  56  36 

3630 

14  38  41 

3655 

17 

Sun 

W. 

25  58    3 

3430 

27  19  46 

3418 

28  41  43 

3408 

30    3  51 

3397 

Upica 

E. 

32  35  17 

3100 

31     7    7 

3103 

29  39     1 

3108 

28  11     1 

3114 

Aiitares 

E. 

78  15  34 

3093 

76  45  50 

3018 

75  16    0 

3013 

73  46    3 

3008 

18 

Sun 

W. 

36  57  25 

3347 

38  20  42 

3337 

39  44    9 

3397 

41    7  48 

3318 

Aiitarea 

E. 

66  14  38 

9079 

64  43  59 

9973 

m  13  12 

9966 

61  42  16 

9960 

ft  Aqiiil« 

E. 

111     8  40 

3813 

109  53  51 

3700 

108  38  38 

3786 

107  23    2 

3746 

19 

Sun 

W. 

48    8  51 

3969 

49  33  39 

3958 

50  58  40 

3947 

52  23  53 

3936 

Antares 

E. 

54    5  31 

9994 

52  :«  42 

9917 

51     1  44 

9910 

49  29  36 

9909 

a  AqnilflB 

E. 

100  59  50 

36M 

99  42  15 

3639 

98  24  23 

3094 

97    6  14 

3610 

JopiTza 

E. 

109  50  21 

9657 

108  17    7 

9948 

106  43  42 

9839 

105  10    5 

9899 

20 

Sun 

W. 

59  33  21 

3178 

60  59  57 

3166 

62  26  47 

3153 

63  53  53 

3140 

Antares 

E. 

41  46  27 

9869 

40  13  19 

9854 

38  40     1 

9846 

37    6  33 

9830 

a  Aqniln 

E. 

90  31  51 

3547 

8S)  12  19 

3537 

87  52  .36 

3596 

86  32  41 

3518 

JUFITia 

E. 

97  18  50 

9779 

95  43  55 

9709 

94    8  46 

9757 

92  33  22 

9745 

21 

Sun 

W. 

71  13  22 

3073 

72  42    6 

3058 

74  11     8 

3049 

75  40  29 

9096 

Villus 

W. 

27  47    6 

3186 

29  13  28 

3168 

30  40  15 

3147 

32    7  28 

3198 

1 

Antares 

E. 

29  17    5 

9819 

27  42  m 

9810 

26    8  38 

9809 

24  34  20 

9808 

j 

a  AquilsB 

E. 

79  50  56 

78  30  14 

3460 

77    9  28 

3476 

75  48  37 

3474 

1 

JumTBR 

E. 

84  32  25 

9685 

82  55  25 

9679 

81   18    7 

9656 

79  40  31 

9545 

i 

22 

Sun 

W. 

83  11  53 

9950 

84  43    9 

9934 

86  14  45 

9916 

87  46  42 

9901 

VEIftS 

W. 

3!)  29  28 

3031 

40  59    2 

3019 

42  2i>    0 

9993 

43  59  22 

9974 

Spica 

W. 

30  58  40 

9709 

32  .35  17 

9679 

34  12  25 

9656 

35  50    4 

9636 

a  Aqiiilie 

E. 

69    4  14 

3481 

«J7  43  29 

3468 

66  22  52 

3496 

65    2  23 

3506 

'  Jupiter 

E. 

71  27  5:^ 

9575 

61>  48  24 

9559 

(]H    8  3:) 

9545 

66  28  23 

9530 

'  Fomallmut 

E. 

99  34  5-1 

9787 

98    0    8 

9770 

96  25  •  1 

9754 

94  49  33 

9736 

23 

Sun 

W. 

95  31  49 

9815 

97    5  57 

9798 

98  40  26 

9781 

100  15  19 

9764 

Vknus 

W. 

51  37    5 

9880 

53    9  49 

2861 

51  42  58 

9649 

56  16  31 

9893 

Spica 

W. 

44    5  24 

,     9534 

45  45-50 

9515 

47  2r!  44 

9496 

49    8    4 

9477 

a  Aquiln 

E. 

58  23  40 

3S06 

.57     5     1 

3694 

55  46  53 

t^t»M 

54  29  19 

3603 

Jupiter 

E. 

58    2  13 

,     9453 

56  19  53 

• 

0437 

54  37  11 

9491 

52  54    6 

9405 

1 
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XVII. 


GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

• 

a  6 

P.L. 

P.L. 

P.L. 

P.L. 

KMne  »nd  Direction    | 

Noon. 

of 

Ulb* 

of 

Vlh. 

of 

IXh. 

of 

23 

of  Oljeot. 

DIff. 

i>iff. 

Diff. 

Diff. 

Fomalhaut 

E. 

93  13  43 

S799 

9f  37  32 

9706 

o         /      *i 

90    1    0 

9680 

88  24    6 

9674 

24 

Sun 

W. 

101  50  34 

9747 

lO:)  26  12 

9730 

105    2  13 

9713 

106  38  37 

9696 

Venus 

W. 

57  50  28 

9805 

59  24  49 

9786 

60  59  35 

9707 

62  34  45 

2749 

Spica 

W. 

50  49  50 

9458 

52  32    3 

9439 

54  14  41 

9491 

55  57  45 

9409 

Jupiter 

E. 

51   10  39 

9390 

49  26  50 

9374 

47  42  38 

9358 

45  58    3 

9343 

a  Aquilse 

E. 

53  12  25 

3735 

51  56  15 

3785 

50  40  57 

3839 

49  26  35 

3909 

Fomalhiiiit 

E. 

80  14  27 

9599 

78  35  31 

9585 

76  56  15 

9573 

75  16  43 

9560 

a  Pegasi 

E. 

98    8  35 

9830 

96  34  46 

9811 

95    0  3:3 

9709 

93  25  55 

9775 

25 

Suif 

W. 

114  46  23 

9609 

116  25    5 

9583 

118    4    9 

9577 

119  43  35 

9561 

VEnuB 

w. 

70  36  42 

9058 

72  14  18 

9641 

73  52  17 

9694 

75  30  40 

9607 

Spica 

w. 

64  39  29 

8317 

66  25    4 

9300 

68  11     4 

9983 

69  57  *.9 

9967 

Jupiter 

E. 

37    9  32 

9906 

35  22  42 

9959 

33  a5  32 

9937 

31  48    0 

9994 

Fomalhaut 

E. 

66  54  26 

9500 

65  13  13 

9491 

63  31  45 

9489 

61  50    6 

9474 

a  Pegasi 

E. 

85  27  12 

9606 

83  50  27 

9684 

82  13  25 

9671 

80  36    6 

9660 

26 

Suif 

W. 

128    6    5 

9488 

129  47  35 

9475 

131  29  24 

9463 

133  II  31 

9450 

Vkwus 

W. 

83  48  19 

9595 

85  28  57 

9509 

87    9  55 

9496 

88  51    14 

9481 

8  pica 

W. 

78  55  20 

9191 

80  44     1 

9177 

82  33    3 

9164 

84  22  26 

9151 

An  tares 

W. 

33    6  50 

9931 

34  54  31 

9913 

36  42  39 

9194 

38  31    16 

9176 

Fomalhaut 

E. 

53  19  42 

9455 

51  37  26 

9456 

49  55  11 

9460 

48  13     1 

9467 

a  Pegasi 

E. 

72  26  18 

9691 

70  47  53 

9618 

69    9  23 

9617 

67  30  51 

9616 

27 

Venus 

W. 

97  22  32 

9419 

99    5  39 

9408 

100  49    1 

9399 

102  32  37 

S389 

Spica 

W. 

93  34    4 

9099 

95  25  15 

9089 

97  16  41 

9073 

(»    8  22 

9065 

Antnres 

W. 

47  40  27 

9103 

49  31  22 

9091 

51  22  34 

9080 

53  14    4 

9060 

Fomalhaut 

E. 

39  45  59 

9553 

38    5  59 

9583 

36  26  41 

9694 

34  48  18 

9671 

a  Pegasi 
a  Arietis 

E. 

59  19    3 

9049 

57  41   15 

9663 

56    3  46 

9681 

54  26  41 

9703 

E. 

100  29  13 

9190 

98  40  31 

9179 

96  51  32 

9169 

95    2  18 

9159 

28 

Spica 

W. 

108  29  41 

9033 

110  22  24 

9098 

112  15  14 

9095 

114    8    9 

9093 

Aj]  tares 

W. 

G2  35  14 

9099 

64  28    3 

9094 

66  21     0 

9018 

68  14    6 

9014 

a  Arietis 

E. 

85  52  56 

9195 

84    2  35 

9191 

82  12    8 

9118 

80  21  36 

9116 

Aldebaran 

E. 

116  38  19 

9018 

T14  45  13 

9013 

112  51  59 

9008 

110  58  37 

9005 

29 

Ad  tares 

W. 

77  40  44 

9007 

79  34    8 

9007 

81  27  31 

9009 

83  20  52 

9011 

aAquils 

W. 

42    3  33 

4195 

43  13  11 

3974 

44  25  16 

3849 

45  39  35 

3795 

Jupiter 

W. 

22  44  30 

1986 

24  38  26 

1984 

26  32  26 

1984 

28  26  2<> 

1965 

a  Arietis 

E. 

71    8  43 

9199 

69  18  17 

9196 

67  27  58 

9139 

65  37  48 

9139 

Ahleharan 

E. 

101  30  47 

1998 

99  37    9 

1998 

97  43  32 

9000 

95  49  58 

9003 

30 

Antares 

W. 

92  46  11 

9036 

94  38  49 

9043 

96  31   16 

9051 

98  23  31 

9060 

a  Aquiltt; 

W. 

52  17  56 

3318 

53  41  47 

3909 

55    6  43 

3914 

56  32  36 

3179 

Jupiter 

W. 

37  55  45 

9001 

39  49  17 

9008 

41  42  39 

9015 

43  35  50 

9093 

a  Arietis 

E. 

S6  30  17 

9194 

54  41  42 

9910 

52  53  30 

9998 

51     5  45 

9947  . 

Aldebiiran 

E. 

86  23  34 

9098 

84  30  43 

9035 

82  38    4 

9049 

80  45  36 

9059 

31 

a  Aquilie 

W. 

6S  52  34 

3035 

65  22    3 

3091 

66  51  50 

3009 

68  21  52 

9099  1 

Jupiter 

W. 

52  58  17 

9074 

54  49  56 

9066 

56  41  17 

9098 

58  32  19 

9119  1 

a  Arietis 

E. 

42  15    6 

9378 

40  31     0 

9414 

38  47  45 

9459 

37    5  24 

9496 

Aldebarau 

E. 

71  27    5 

9105 

69  36  14 

9116 

67  45  45 

9139 

65  55  35 

9147 

1 
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GBEBNWICU  MEAN  TIME. 

LUNAB  DISTANCES. 

Kameand  DireoUoD 

Midnight. 

P.L. 
of 

XVb. 

P.L. 

of 

xvnih. 

P.L. 
of 

XXIh 

P.L. 
of 

is 

oi  x^mvci* 

Diff, 

Diff. 

_  O         /        #/ 

DIff. 

Dlff 

O            1         tl 

O          t        tt 

O         /       /f 

33 

Fomalhaiit 

E. 

86  46  51 

9050 

85    9  16 

9643 

83  31  20 

9898 

81  53    3 

9814 

84 

Suif 

W. 

JOS  15  25 

9878 

109  52  35 

9680 

111  30    8 

9643 

113    8    4 

9896 

Vkrus 

W. 

64  10  20 

9731 

65  46  19 

9719 

67  22  43 

9804 

68  59  30 

9678 

Spica 

W. 

57  41  15 

9386 

59  25  11 

9368 

61    9  32 

9351 

62  54  18 

9334 

JUPITKR 

E. 

44  13    6 

9397 

42  27  46 

9311 

40  42    3 

9998 

38  55  58 

9989 

a  Aqiiike 

E. 

48  13  17 

3973 

47    1   11 

4054 

45  50  25 

4147 

44  41     8 

4954 

Fomalhaut 

E. 

73  36  48 

9645 

71  56  37 

9633 

70  16    9 

9591 

68  35  25 

9510 

a  Pegasi 

E. 

91  50  54 

9757 

90  15  30 

9741 

88  39  44 

9795 

87    3  38 

9710 

25 

Soif 

W. 

121  23  23 

9648 

12:)    3  32 

9531 

124  44    2 

9518 

126  24  54 

9009 

Vsifoa 

W. 

77    9  27 

9500 

78  48  36 

9579 

80  28    8 

9558 

82    8    3 

95:i0 

Spica 

W. 

71  44  17 

9851 

73  31  28 

9936 

75  19    3 

9991 

77    7    0 

9908 

JUPITKB 

£. 

30    0    8 

9ill 

28  11  57 

9190 

26  23  28 

9168 

24  34  41 

9170 

Fomalhaut 

E. 

60    8  16 

9487 

58  26  16 

9489 

56  44  10 

9456 

55     1  57 

9458 

a  Pegnai 

£. 

78  98  3:^ 

9660 

77  20  46 

9841 

75  42  47 

9833 

74    4  37 

9896 

36 

Soif 

W. 

134  5:)  56 

9438 

\m  36  37 

9498 

138  19  32 

9417 

140    2  43 

9406 

Ve9U8 

W. 

00  32  53 

9486 

f>2  14  51 

94ft4 

93  57    7 

9443 

95  39  41 

9430 

Spica 

W. 

86  12    9 

9138 

88    2  10 

9195 

89  52  31 

9114 

91  43    9 

9103 

Antareci 

W. 

40  20  19 

9180 

42    9  47 

9144 

43  59  39 

9130 

45  49  53 

9118 

Fomalhaut 

E. 

46  31     1 

9476 

44  49  14 

9488 

4:1    7  45 

9504 

41  26  37  ! 

9595 

a  Pegnai 

E. 

65  52  18 

9618 

64   13  48 

9899 

62  an  23 

98B0 

60  57    7  ' 

9838 

77 

VEIfOS 

W. 

104  16  27 

9381 

106    0  29 

9;i7n 

107  44  4M 

9368 

109  29    7 

9X'9 

1 

Spica 

W. 

101     0  15 

9057 

102  52  21 

9050 

104  44  ;id 

9043 

106  37    5 

9037 

1 

Antares 

W. 

55    5  51 

9080 

56  57  52 

9069 

58  50    6 

9049 

60  42  a5 , 

9035 

Foinalhniit 

R. 

33  10  59 

9739 

31  35     1 

9809 

:w    0  3() 

9809 

28  28    7 

9000 

1 

aPejiaai 
a  Arietia 

E. 

52  50    5 

9799 

51   14    4 

9780 

49  :18  43 

9705 

48    4    8 

9836 

E. 

93  12  49 

9151 

91  23    7 

9143 

m  :j3  14 

91  a6 

87  43    9 

9130 

128 

Spica 

W. 

116    1     7 

9091 

1 17  54    9 

9091 

1 19  47  1 1 

9090 

121  40  14 

9091 

1 

All  tares 

W. 

70    7  18 

9010 

72    0  35 

9000 

73  53  56 

9007 

75  47  19 

9008 

1 

a  Arietii* 

E. 

78  31     1 

9115 

76  40  25 

9115 

74  49  48 

9116 

72  59  14 

9118 

Aldebaran 

E. 

109    5  10 

9001 

107  11  38 

9000 

105  18    3 

1008 

103  24  25 

1908 

!  29 

Ant  area 

W. 

85  14    9 

9015 

87    7  20 

9019 

W    0  24 

9093 

90  53  23 

9030 

a  Aqiiilte 

W. 

46  55  56 

3093 

48  14    6 

3531 

49  33  56 

3451 

50  55  15 

3370 

1 

JupiTca 

W. 

30  20  25 

ID86 

32  14  22 

1088 

34    8  If) 

lOOI 

36    2    4 

1998 

■ 

a  Arietia 

E. 

63  47  48 

9148 

61  58    2 

9157 

60-  8  30 

9180 

58  19  15 

9160 

I 

Aldebaran 

E. 

93  56  28 

9007 

i)2    3    4 

9010 

iK)    9  46 

.9015 

88  16  35 

9091 

30 

Autarea 

W. 

100  15  32 

9070 

102    7  18 

9079 

IO:l  58  49 

9001 

105  50    2 

9ioa 

o  Aqtiila* 

W. 

57  59  19 

3136 

59  26  45 

3104 

60  54  50 

3077 

62  23  28 

3a^4 

Jurfncft 

w. 

45  28  40 

9039 

47  21  34 

9041 

49  14    4 

9051 

51     6  l!» 

sotfi 

'  tt  Arietin 

E. 

49  18  27 

9909 

47  31  42 

9909 

45  45  31 

9318 

43  59  58 

9346 

Akdebarnti 

1 

E. 

78  53  22 

9089 

77     1  24 

9071 

75    9  40 

9083 

73  18  14 

90!H 

1 

'  31     aAquils 

W. 

&)  52    6 

9093 

7i  *J2  27 

f»90 

72  52  52 

9080 

74  2:1  19 

9900 

,   JvnTZE 

W. 

60  23    0 

9198 

(r>  »3  IJ> 

9140 

61    3  17 

9155 

r>5  52  5:J 

9171 

1  aArietiM 

E. 

35  24    5 

9546 

:«  43  56 

9009 

32    5     1 

9661 

:30  27  2:1 

9793 

Aldebaniti 

I        1 

E. 

64    5  46 

9181 

Vri  16  19 

9178 

60  27  16 

9101 

58  38  :15 

9908 

10 
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AT  GREENWICH  APPARENT  NOON. 


1 


I 


Mon. 

Tiies. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 


4 
I 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  8DN»8 


Apiwrent 
Right  ABOonsion. 


h     m        8 

10  42  15.05 
10  45  52.49 
10  49  29.66 

10  53    6.59 

10  56  43.29 

11  0  19.78 

11  3  56.09 
11  7  32.23 
11  11     8.22 

11  14  44.07 
11  18  19.80 
11  21  55.43 

11  25  30.97 
11  29  6.44 
11  32  41.86 

11  36  17.24 
11  39  52.59 
11  43  27.94 

11  47  3.32 
11  50  38.73 
11  54  14.18 

11  57  49.70 

12  1  25.31 
12     5     1.04 

12  8  36.91 
12  12  12  94 
12  15  49.15 

12  19  25.56 
12  23  2.20 
12  26  39.10 

12  30  1628 


Diff.  for 
1  Hoar. 


9.066 
0.055 
9.044 

9.034 
9.025 
9.017 

9.009 
9.002 
8.996 

8.991 
8.986 
8.982 

8.979 
8.977 
8.975 

8.974 
8.973 
8.974 

8  975 
8.976 
8.979 

8.982 
8.986 
8.992 

8.998 
9.005 
9.013 

9.022 

9  032 
9.044 

9.056 


Apparent 
Declinatloii. 


N. 


O 

8 


54'.8 


N. 
S. 


12 

7  51     2.9 

7  29     3.4 

7  6  56.5 

6  44  42.6 

6  22  22.0 

5  59  54.9 

5  37  21.7 

5  14  42.8 

4  51  58.3 

4  29    8.9 

4  6  14.6 

3  43  16.0 

3  20  13.2 

2  57    6.7 

2  33  56.8 

2  10  44.0 

1  47  28.5 

1  24  10.8 

1  0  51.1 

0  37  29.9 

0  14    7.4 

0  9  15.8 

0  32  39.7 

0  56     3.7 

1  19  27.6 

1  42  51.0 

2  6  13.7 
2  29  35.3 
2  52  55.4 


S.   3  16  13.7 


Diff.  for 
1  Honr. 


-54.50 
54.83 
55.14 

-56.43 
55.72 
56.01 

-56.26 
56.51 
56.74 

-56.96 
57.15 
57.34 

-57.52 
57.69 
57.84 

-57.97 
58.08 
58.18 

-58.27 
58.34 
58.40 

-58.45 

58.48 
58.60 

-58.60 
58.49 
58.46 

-58.42 
58.36 
58.29 

-58.22 


Semi. 
diMneter. 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Kerldian. 


// 


5  53.73 
5  53.96 
5  54.19 

5  54.42 
5  5166 
5  54.89 

5  55.13 
5  55.37 
5  55.61 

5  55.86 
5  56.11 
5  56.36 

• 

5  56.61 
5  56.87 
5  57.13 

5  57.39 
5  57.66 
5  57.93 

5  58.20 
5  58.47 
5  58.74 

5  59.01 
5  59.29 
5  59.56 


59.84 
0.11 
6    0.39 


0.66 
0.94 
6     1.21 


16     1.49 


64.40 
64.36 
64.32 

64.28 
64.25 
64.22 

64.19 
64.16 
64.14 

64.12 
64.10 
64.08 

64.07 
64.06 
64.05 

64.05 
64.05 
64.05 

64.06 
64.07 
64.08 

64.10 
64.12 
64.14 

64.16 
64.18 
64.21 

64.24 
64.28 
64.32 

64.36 


EqaatioD  of 

Time, 

to  be 
Sabtracted 

from 
Apparent 

Time. 


m       • 

0    9.08 
0  28.15 

0  47.48 

1  7.06 
1  26.86 

1  46.86 

2  7.04 
2  27.40 

2  47.91 

3  8.56 
3  29.33 

3  50.20 

4  11.15 
4  32.17 

4  53.25 

5  14.37 
5  35.51 

5  56.65 

6  17.77 
6  38.86 

6  59.90 

7  20.88 

7  41.76 

8  2.53 

8  23.16 

8  43.63 

9  392 

9  24.01 

9  43.85 

10    3.46 

10  22.79 


DUtfor 
1  Hoar. 


8 

0.788 
0.799 
0.810 

0.820 
0.629 
0.837 

0.645 
0.852 
0.858 

0.863 
0.868 
0.872 

0.875 
0.877 
0.879 

0.880 
0.881 
0.880 

0.879 
0.877 
0.875 

0.872 
0.868 
0.862 

0.656 
0.849 
0.841 

0.832 
0.822 
0.810 

0.798 


yoTK.->Tbe  mean  time  of  semidiameter  paosing  may  be  foond  by  aabtraotiag  0*.18  flrom  tlie  aidereal  time. 
The  aifcn  —  prefixed  to  tbe  hoorly  ohaoge  of  deeUaatloii  indioatea  that  north  deoUnatioiia  are 
ith  deoHnatione»  innreaiiiig. 
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ll 

« 

AT  GRBBNWIOH  MBAK  NOOK 

THE  SUN'S 

t 

1 

o 

1 

1 

Bqnatlon  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Difffor 
iHoor. 

Sideraa 

Time, 

or 

Bight  AsMoalon 

of 

HMaBoa. 

Apperant 
Bight  Aaoeneion. 

DUE  for 
1  Hoar. 

▲piwrent 
Declinittion. 

DUE  for 
1  Hoor. 

Mon. 
Toes. 
Wed. 

1 

2 
3 

h     m      ■ 

10  42  15.07 
10  45  52.56 
10  49  29.78 

9.068 
9.057 
9.046 

N.   8  12  54!7 
7  51     2.5 
7  29    2.7 

-54.51 
54.84 
55.15 

m       • 

0    9.08 
0  28.15 
0  47.49 

0.788 
0.799 
0.810 

h     m      8 

10  42  2^1. 16 
10  46  20.7 1 
10  50  n  27 

Thur. 

Prid. 

Sat. 

4 

5 
6 

10  53    6.76 

10  56  43.51 

11  0  20.05 

9.036 
9.027 
9.010 

7     6  55.5 
6  44  41.3 
6  22  20.4 

-55.44 
55.73 
56.01 

1     7.07 
1  26.87 
1  46.88 

0.820 
0.829 
0.837 

10  54  13.82 

10  58  10.3m 

11  2    6.93 

SUN. 

Mon. 

Tuea. 

7 
8 
9 

11    3  56.41 
11    7  32.60 
11  11     8.64 

9.011 
9.004 

5  59  53.0 
5  37  19.5 
5  14  40.2 

-56.27 
56.52 
56.75 

2    7.07 
2  27.43 
2  47.95 

0.845 
0.852 
0.858 

11     6    3.48 
11  10    0.03 
11   13  56.59 

Wed. 
Thur. 
Prid. 

10 
11 
12 

11  14  44.54 
11  18  20.32 
11  21  56.00 

a993 
8.988 

4  51  55.4 
4  29     5.6 
4    6  11.0 

-56.97 
57.17 
57.:i6 

3    8.60 
3  29.38 
3  50.25 

0.863 
0.868 
0.872 

11  17  53.14 
11  21  49.70 
11  25  46.25 

Sat 

SUN. 

Moo. 

13 
14 

15 

11  25  31.59 
11  29    7.12 
11  32  42.59 

8.981 
8.979 
8.977 

3  43  12.0 
3  20    8.9 
2  57     2.0 

-57.54 
57.71 
57.86 

4  11.21 
4  32.23 
4  53.32 

0.875 
0.877 
0.879 

11  29  42.80 
11  33  39.35 
11  37  35  91 

Tues. 
Wed. 
Thur, 

16 
17 
18 

11  36  18.02 
11  39  53.43 
11  43  28.83 

8.976 
8.975 
8.976 

2  33  51.8 
2.  10  38.6 
1  47  22.8 

-57.99 
58.10 
58.20 

5  14.44 
5  35.59 
5  56.74 

0.880 
0.881 
0.880 

11  41  32.46 
1 1  45  29.02 
11  49  25.57 

Prid. 

Sat 

SUN. 

19 
20 
21 

11  47    426 
11  50  39.72 
11  54  15.22 

8.977 
8.979 
8.981 

1  24     4.7 
1     0  44.7 
0  37  23.1 

• 

-58.20 
58.36 
58.42 

6  17.86 

6  38.95 

7  0.00 

0.879 
0.877 
0.875 

11  53  22.12 

11  57  18.67 

12  1   15.22 

1 

Hi 

22 
23 
24 

11  57  50.79 

12  1  26.46 
12    5    2.25 

o.9d4 
c5.9oc) 
3.994 

N.    0  14    0.3 

S.    0    9  23.3 

C  S2  47.5 

-58.47 

58.50 

5fl  50 

7  20.98 
7  41.87 

0.872 
0.868 
0  862 

12     5  11.77 
12    9    8.33 
12  13    4.88 

Thur. 

Prid. 

Sat 

25 
26 
27 

12    8  38.17 
12  12  14.24 
12  15  50.50 

9.000 
9.007 
9.015 

0  56  11.9 

1  19  36.1 
1  42  59.9 

-58.52 
58.51 

58.48 

8  23.27 

8  43.75 

9  4.04 

0.866 
0.849 
0.841 

12  17     1.44 
12  20  57.99 
12  24  54.54 

SUN. 

Mon. 

Tuea. 

28 
29 
30 

12  19  26.97 
12  23    3.67 
12  26  40.62 

9.024 
9.034 
9.046 

2    6  22.9 
2  29  44.8 
2  53    5.3 

-58.44 
58.38 
58.31 

9  24.12 

9  43.98 

10    3.59 

0.832 
0.822 
0.810 

12  28  51.09 
12  32  47.65  , 
12  36  44.20 

Wed. 

31 

12  30  17.85 

9.068 

S.     3  16  23.8 

-58.23 

10  22.91 

0.798 

12  40  40.76 

1 

Kon.— The 
The 
•re^ 

lemtdlwneter  for  me 
eifln  —  prefixed  to  t 
leorneitngi  eonthdi 

MO  noon n 
he  hoarly 
Mlinntioni 

lay  be  Msamed  the  sAoie  as  thj 
ohange  of  declination  indieatei 
1,  inoreasinj;. 

it  for  apparent  1 
1  that  north  deel 

loon. 
[nations 

1 

DUL  tat  1  Hour, 
+9».8565.        ; 
(Table  IIL) 
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III. 


• 


P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


3 


o 


244 
245 
246 

247 
248 
249 

260 
251 
252 

253 
254 
255 

256 
257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


AT  GREENWICH  MEAN  NOON. 


THE  SUN»8 


TBT7B  LdfNGITTJDE. 


II 


58  57  56.3 

59  56    2.9 

60  54  11.4 

61  52  21.8 

62  50  34.3 

63  48  48.8 

64  47     5.3 

65  45  23.8 

66  43  44.4 

67  42    7.1 

68  40  31.9 

69  38  58.7 

70  37  27.4 

71  35  58.1 

72  34  30.7 

73  33     5.1 

74  31  41.3 

75  30  19.2 

76  28  58.9 

77  27  40.3 

78  26  23.3 

79  25    8.0 

80  23  54.4 

81  22  42.6 

82  21  32.5 

83  20  24.2 

84  19  17.8 

85  18  13.3 

86  17  10.7 

87  16  10.2 


188  15  11.8 


II 


57  38.8 
55  45.3 
53  53.7 

52  4.0 
50  16.4 
48  30.8 

46  47.2 
45  5.6 
43  26.1 

41  48.7 
40  13.4 
38  40.1 

37  8.7 
35  39.3 
34  11.8 

32  46.1 
31  22.2 
30    0.0 

28  39.6 
27  20.9 
26     3.8 

24  48.4 
23  34.7 
22  22.8 

21  12.6 
20  4.2 
18  57.7 

17  53.1 
16  50.4 
15  49.8 

14  51.3 


Di£  for 
iHoor. 


45.24 
45.31 
45.39 

45.47 
45.56 
45.64 

45.73 
45.81 
45.90 

45.99 
46.07 
46.15 

46.24 
46.33 
46.40 

46.48 
46.55 
46.62 

46.69 
46.76 
46.8:) 

46.90 
46.96 
47.04 

47.11 
47.19 
47.27 

47.36 

47.44 
47.52 


147.61 


LATITUDE. 


II 


-0.64 
0.59 
0.52 

-  0.42 
0.30 
0.17 

-0.04 

+  0.09 

0.20 

+  0.30 
0.37 
0.42 

+  0.45 
0.44 
0.40 

+  0.33 

0.24 

+  0.13 

0.00 

-  0.13 
0.27 

-0.40 
0.51 
0.60 

-0.68 
0.73 
0.74 

-0.72 
0.68 
0.60 

-  0.50 


LogaiiUun 

of  the 

Radius  Yeotor 

of  the 

B*rth. 


0.0037483 
0.0036443 
0.0035396 

0.0034342 
0.0033280 
0.0032209 

0.0031129 
0.0030039 
0.0028938 

0.0027825 
0.0026698 
0.0025557 

0.0024403 
0.0023235 
0.0022054 

0.0020859 
0.0019652 
0.0018435 

0.0017208 
0.0015973 
0.0014731 

0.0013484 
0.0012233 
0.0010980 

0.0009728 
0.0008477 
0.0007228 

0.0005982 
0.0004739 
0.0003499 

0.0002264 


DllTfor 
1  Hour. 


-43.2 
43.5 

43.8 

-44.1 
44.5 

44.8 

-45.2 
45.6 
46.1 

-46.6 
47.2 

47.8 

-48.4 
49.0 
49.5 

-50.0 
50.5 
50.9 

-51.3 
51.7 
51.8 

-52.0 
52.2 
52.2 

-52.2 
62.1 
52.0 

-51.9 
51.7 
51.6  J 

-51.4 


Korm.— The  nambon  in  ooluum  X  oorrespond  to  the  trae  eqnfaiox  of  the  dete;  In  oolomn  X  ,  to 
the  meen  equinox  of  January  <H.O. 


Mean  Tine 

of 

Sidereal  Koon. 


3  15  25.17 
3  11  29.26 
3  7  33.36 

3  3  37.45 
2  59  41.54 
2  55  45.63 

2  51  49.72 
2  47  53.82 
2  43  57.91 

2  40  2.00 
2  36  6.10 
2  32  10.20 

2  28  14.29 
2  24  18.38 
2  20  22.47 

2  16  26.56 
2  12  30.65 
2    8  34.74 

2  4  38.84 
2  0  42.93 
1  56  47.02 

1  52  51.11 
1  48  55.21 
1  44  59.31 

1  41  3.40 
1  87  7.49 
1  33  11.58 

I  29  15.68 
1  25  19.77 
1  21  23.86 


11  17  27.96 


Dift  for  1  Hour. 
—  9«.e296. 
(Tabte  11.) 
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GBBBNWIOH  MEAK  TDfB. 

THK  MOOITB 

1 

smcmiAiarcsB. 

HOBIZOKTAL 

PARALLAX. 

XJPPSB  TBAH81T. 

▲GB. 

Kotm. 

HIdBight. 

JlOOIl. 

IMlKfor 
IHonr. 

Midnight 

DUr.  for 
1  Hoar. 

MeridiMi  of 
Greenwich. 

DUL  for 
IHoor. 

KOOB. 

1 

16  19''.5 

16  12'!4 

59  48"0 

-8.08 

59  22.0 

II 
-2.24 

h      ID 

14  35.3 

m 
2.07 

d 
16.8 

2 

16    4.9 

15  57.1 

58  54.4 

3.35 

58  25.8 

2.40 

15  24.4 

2.04 

17.8 

3 

15  49.2 

15  41.5 

57  56.9 

2.40 

57  28.4 

2.35 

16  13.3 

2.05 

18.8 

4 

15  33.9 

15  26.7 

57    0.7 

-8.26 

56  34.2 

-2.15 

17    2.7 

2.07 

19.8 

5 

15  19.9 

15  13.7 

56    9.3 

2.00 

55  46.4 

1.84 

17  52.7 

2.09 

20.8 

6 

15    8.0 

15    2.9 

55  25.5 

1.65 

55    6.9 

1.45 

18  43.3 

2.11 

21.8 

7 

14  58.5 

14  54.7 

54  50.7 

-1.26 

54  36.8 

-1.07 

19  33.9 

2.10 

22.8 

8 

14  51.6 

14  49.1 

54  25.2 

0.87 

54  16.0 

0.68 

20  24.0 

2.06 

23.8 

9 

14  47.2 

14  45.8 

54    9.0 

0.50 

54    4.2 

-0.32 

21  12.7 

2.00 

24.8 

10 

14  45.1 

14  44.9 

54     1.5 

-0.15 

54    0.7 

40.01 

21  59.8 

1.92 

25.8 

11 

14  45.2 

14  45.9 

54     1.7 

40.16 

54    4.3 

0.29 

22  44.9 

1.84 

26.8 

12 

14  47.0 

14  48.6 

54    8.5 

0.41 

54  14:1 

0.52 

23  28.4 

1.79 

27.8 

13 

14  50.4 

14  52.6 

54  20.9 

40.6.3 

54  29.0 

40.72 

6 

28.8 

14 

14  55.1 

14  57.8 

54  38.1 

0.80 

54  48.2 

0.88 

0  10.8 

1.75 

0.2 

15 

15    0.8 

15    4.1 

54  59.2 

0.96 

55  11.1 

1.04 

0  52.6 

1.75 

1.2 

16 

15    7.6 

15  11.3 

55  23.9 

41.10 

55  37.6 

41.17 

1  34.9 

1.79 

2.2 

17 

15  15.2 

15  19.4 

55  52.0 

1.24 

56    7.3 

1.31 

2  18.4 

1.86 

3.2 

18 

15  23.7 

15  28.3 

56  23.3 

1.38 

56  40.2 

1.44 

3    4.0 

1.96 

4.2 

19 

15  33.1 

15  38.1 

56  57.8 

41.50 

57  16.2 

41.56 

3  52.8 

2.1 1 

5.2 

20 

15  43.3 

15  48.6 

57  35.2 

1.61 

57  54.7 

1.64 

4  45.4 

2.26 

6.2 

21 

15  54.0 

15  59.4 

58  14.5 

1.66 

58  34.4 

1.65 

5  41.7 

2.41 

7.2 

22 

16    4.8 

16  10.0 

58  54.1 

41.63 

59  13.3 

41.56 

6  41.2 

2.51 

8.2 

23 

16  15.0 

16  19.6 

59  31.5 

1.47 

59  48.4 

1.34 

7  42.2 

2.53 

9.2 

24 

16  23.7 

16  27.1 

60    3.4 

1.16 

60  16.1 

0.95 

8  42.8 

2.48 

10.2 

25 

16  29.8 

16  31.7 

60  26.1 

40.70 

60  32.8 

40.41 

9  41.3 

2.38 

11.2 

26 

16  32.5 

16  32.3 

60  36.0 

40.11 

60  35.3 

-0.22 

10  37.1 

2.27 

12.2 

27 

16  31.1 

16  28.8 

60  30.7 

-0.55 

60  22  2 

0.87 

11  30.2 

2.17 

13.2 

28 

16  25.4 

16  21.1 

60    9.9 

-1.18 

59  54.0 

-1.46 

12  21.4 

2.11 

14.2 

29 

16  15.9 

16  10.0 

59  35.0 

1.70 

59  13.3 

1.90 

13  11.6 

2.09 

15.2 

30 

16    3.5 

15  56.6 

58  49.4 

2.05 

58  24.1 

2.15 

14     1.6 

2.09 

16.2 

31 

15  49.5 

15  42J2 

57  57.8 

-2.20 

57  31.3 

-2.21 

14  52.0 

2.12 

17.2 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


I 


Right  Asoension. 


Diftfor 
1  Minate. 


Declination. 


DUr.  for 
1  Minate. 


0 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

G 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  1. 


h     m 

0  48 
0  50 
0  52 
0  55 
0  57 

0  59 

1  1 


3 
5 
8 
10 
12 
14 
16 
18 
21 
1  23 
1  £6 
I  27 
29 
31 


I 


1 

1  33 
I  36 
1  38 


s 

8 

26.68 

9.1895 

37.97 

3.1869 

49.11 

9.1845 

0.11 

9.1891 

10.96 

9.1796 

21.66 

9,1779 

32.22 

9.1749 

42.64 

9.1797 

52.94 

9.1706 

3.11 

9.1684 

13.15 

9.1663 

23.07 

9.1644 

32.88 

9.1635 

42.57 

9.1607 

52.16 

9.15^ 

1.64 

9.1579 

11.02 

9.1555 

20.30 

9.1539 

29.49 

9.1594 

38.59 

9.1509 

47.60 

9.1495 

56.58 

9.1489 

5.38 

9.1469 

14.16 

9.1457 

N.  0 
0 
0 
0 
1 
I 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 

N.  5 


1^.3 
27.1 
34.7 
41.0 
45.9 
49.3 
36  51.1 
51  51.3 
49.8 
46.4 
41.1 

a3.8 

24.4 
12.9 
35  59.1 
50  43.0 
24.6 
3.6 
40.0 
13.8 
45.0 
13.4 


6 
21 
36 
51 

6 
21 


6 
21 
36 
51 

6 
21 


5 

20 

34 

49 

3 

18 


32  38.9 
47  1.5 


TUESDAY  2. 


1  40 
1  42 
1  44 
I  46 
1  48 
I  51 
1  53 
I  .55 
I  57 
1  59 
1 


2 
2 
2 
2 
2 
2 
2 
2 
2 


3 
6 
8 
10 
12 
14 
16 
18 


2  20 
2  2;J 
2  25 
2  27 
2  29 
2  31 


22.87 
31.51 
40.08 
48.59 
57.04 

5.44 
13.79 
22.09 
30.:35 
38..56 
46.74 
54.88 

2.99 
11.07 
19.13 
27.17 
^5.19 
43.19 
51.18 
.59.16 

7.14 
15.11 
2:1.08 
31.05 
39.02 


9.1446 

N.  6      1 

9.1434 

6    15 

9.1493 

6  2i) 

9.1413 

6  44 

9.1404 

6  58 

9.1396 

7  12 

9.1388 

7  26 

9.1380 

7  40 

9.1379 

7  54 

9.1366 

8    7 

9.1360 

8  21 

9.1354 

8  35 

9.1349 

8  48 

9.1J45 

9    2 

9.1349 

9  16 

9.1338 

9  29 

9.1335 

9  42 

9.1339 

9  56 

9.1331 

10    9 

9.1330 

10  22 

9.1399 

10  35 

9.1396 

10  48 

9.1398 

II     1 

9.1398 

11   14 

9.1399 

N.ll  27 

21.1 

37.6 

51.0 

1.2 

8.1 

11.0 

11.7 

8.3 

1.4 

50.9 

36.7 

18.7 

56.9 

31.3 

1.7 

28.1 

50.4 

8.6 

22.7 

32.6 

;w.2 

28.5 

i6;3 


15.156 
15.137 
15.116 
15.093 
15.069 
15.043 
15.017 
14.969 
14.959 
14.998 
14.895 
14.861 
14.896 
14.78^ 
14.751 
14.719 
14.671 
14.698 
14.585 
14.549 
14.497 
14.449 
14.401 
14.359 


Hour. 


Right  Asoenaiou. 


Dili:  for 
1  Minate. 


DeoUnaiion. 


Diff  ftyr 
iMinutei 


0 

1 

2 

3 

4 

5 

() 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


WEDNESDAY  3, 


h 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


m 

31 
3:3 
35 
38 
40 
42 
44 
46 
48 
50 


2  52 
2  55 
2  57 


2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


59 

1 

3 

5 

7 

10 

12 

14 

16 

18 

20 


s 

.  • 

39.02 

9.1399 

N.I 

47.00 

9.1331 

54il9 

9.1333 

2.99 

9.1335 

11.01 

9.1338 

19.05 

9.1341 

27.10 

9.1344 

35.18 

9.1348 

43.28 

9.1359 

51.41 

9.1357 

59.5(> 

9.1361 

7.74 

9.1366 

15.96 

9.1379 

24.21 

9.1378 

32.50 

9.1385 

40.a3 

9.1393 

49.20 

9.1398 

57.61 

9.1406 

6.07 

'  9.1414 

14.58 

9.1499 

23.13 

9.1499 

31.73 

9.1437 

40.38 

9.1446 

49.08 

9.1455 

N.I 

I         w 

27  16.3 
39  59.5 
52  38.1 

5  12.0 

17  41.2 
30  5.6 
42  25.2 
54  39.9 

0  49.7 

18  54.4 
30  54.1 
42  48.7 
54  38.2 

6  22.5 
18  1.6 
29  35.4 
41  3.9 
52  27.1 

3  44.8 
57.1 
3.9 
5.1 
0.7 
58  50.7 


14 

26 
37 

48 


4.301 

0 

3  22 

4.949 

1 

3  25 

4.197 

2 

3  27 

4.143 

3 

3  29 

40)87 

4 

3  31 

4.030 

5 

3  33 

3J)79 

6 

3  35 

3.914 

7 

3  38 

3.855 

8 

3  40 

3.794 

9 

3  42 

3.739 

10 

3  44 

3.669 

11 

3  46 

3.605 

12 

3  48 

3.540 

13 

3  50 

3.473 

14 

3  53 

3.406 

15 

3  55 

3.338 

16 

3  57 

3.969 

17 

3  59 

3.900 

18 

4     1 

3.199 

19 

4    3 

3.057 

20 

4    6 

9.963 

21 

4     8 

3.909 

22 

4   10 

3.634 

23 

4  12 

19.758 

24 

4  14 

THURSDAY  4. 


57.84 
6.65 
15.52 
24.45 
33.44 
42.49 
51.59 
0.75 
9.98 
19.28 
28.64 
38.07 
47.56 
57.12 
6.75 
16.44 
2(i20 
3(k03 
45.93 
55.90 
5.94 
1(1.05 
26.23 
3<i.48 
46.79 


9.1464 

N.16    9  35.1 

10.693 

9.1473 

16  20  13.8 

10.597 

9.1483 

16  30  46.7 

10.500 

9.1493 

16  41  13.8 

10.403 

9.1503 

16  51  35.1 

10.306 

9.1519 

17     1  50.5 

10.906 

9.1599 

17  12    0.0 

10.109 

9.1533 

17  22    3.6 

10.010 

9.1544 

17  32    1.2 

9.909 

9.1555 

17  41  52.7 

9.808 

9.1566 

17  51  38.2 

9.707 

9.1577 

18    1  17.6 

9JI06 

9.1588 

18  10  50.!) 

9.503 

9.1599 

18  -20  18.0 

9.400 

9.1610 

18  29  38.9 

9.997 

9.1691 

18  38  53.6 

9.199 

9.1639 

18  48    2.1 

9.089 

9.1644 

18  57    4.3 

8.964 

9.1656 

19    6    0.2 

8.878 

9.1667 

19  14  49.7 

e.T79 

9.1679 

19  2:)  32.8 

8.665 

9.1091 

19  32    9.5 

8.557 

9.1709 

19  40  3!).7 

8.449 

9.1713 

19  49    3.4 

8.341 

9.1795 

N.19  57  20.6 

S.939 

19.758 
19.683 
19.604 
19.596 
19.447 
19.367 
19.986 
19.904 
19.191 
19.037 
11.959 
ll.e«7 
11.789 
11.696 
11^607 
11.519 
11.431 
nJ41 
11.950 
11.159 
11JM6 
lOJm 
10.680 
10.787 


VI. 


SEPTEMBER,   1890. 


151 


OBEENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

How. 

BightAtoeutoD. 

Differ 
iXfraiti 

DeeUutlon. 

DUtfor 
IMlnate. 

* 

Bifllfor 
1  Minute. 

DeoUnUloii. 

UULtoT 
IMintttoL 

F 

RIDAl 

IT  6. 

SUNDAY  7. 

0 

b     m     8 
4  14  46.79 

• 

9.1795 

N.I9'  57  2()'.6 

8.939 

0 

b    m     • 
6    0    7.13 

9.9005 

N.2/20    6.8 

9.014 

1 

4  16  57.18 

9.1737 

20    5  31.3 

8.193 

1 

6    2  19.52 

9.9004 

24  22  40.0 

9.499 

2 

4  19    7.64 

9.1748 

20  13  35.4 

8.013 

2 

6    4  31.90 

I     9.9003 

24  25    5.9 

9.371 

3 

4  21  iai6 

9.I7S9 

20  21  32.9 

7.903 

3 

6    6  44.27 

9.9001 

24  27  24.5 

9.949 

4 

4  23  28.75 

9.1771 

20  29  23.8 

7.793 

4 

6    8  5(>.63 

9.9058 

24  29  35.8 

9.197 

5 

4  25  39.41 

9.1788 

20  37    8.1 

7.083 

5 

6  11     8.97 

9.9050 

24  31  39.8 

9.005 

6 

4  27  50.14 

9.1794 

20  44  45.7 

7J71 

(> 

6  13  21.30 

9.9053 

24  a3  :)6.4 

1.883 

7 

4  30    0.94 

9.1806 

20  52  16.6 

7.456 

7 

6  15  3:i61 

9.9040 

24  a5  25.7 

1.709 

8 

4  32  11.80 

9.1810 

20  59  40.7 

7.340 

8 

6  17  45.89 

3.3045 

24  W    7^ 

1.041 

9 

4  34  22.73 

9.1897 

21     6  58.1 

7.933 

9 

6  19  5(5.15 

9.9041 

24  38  42.6 

1.519 

10 

4  36  3:1.73 

9.1838 

21   14    8.7 

7.190 

10 

6  22  \0M8 

9.9030 

24  40  10.0 

1.397 

11 

4  38  44.79 

9.1848 

21  21   12.5 

7.007 

11 

6  24  22.58 

9.9030 

24  41  30J2 

1.970 

13 

4  40  55.91 

9.1858 

21  28    9.6 

0.804 

12 

6  26  34.74 

9.9094 

24  42  43.1 

1.154 

13 

4  43    7.10 

9.1870 

21  34  59.8 

0.779 

13 

6  28  46.87 

9.9018 

24  43  48.7 

1.013 

14 

4  45  18.35 

9.1880 

21  41  43.1 

0UI04 

14 

6  30  58.96 

9.9011 

24  44  47.0 

0J)19 

15 

4  47  29.66 

9.18B0 

21  48  19.5 

0.549 

15 

6  m  11.00 

9.9004 

24  45  38.1 

0.701 

16 

4  49  41.03 

9.1000 

21  54  49.0 

0.434 

16 

6  35  23.00 

9.1990 

24  46  21.9 

0.609 

17 

4  51  52.46 

9.1900 

22    1  ll.(i 

0.318 

17 

6  37  34.95 

9.1967 

24  46  5H.4 

0.548 

18 

4  54    3.94 

9.1918 

22    7  27.2 

0.909 

18 

6  39  46.84 

9.1978 

24  47  27.7 

0.498 

19 

4  56  15.48 

9.1998 

22  13  35.9 

04W0 

19 

6  41  58.68 

9.1900 

24  47  49.7 

0.307 

20 

4  58  27.08 

9.1937 

22  19  37.6 

5.980 

20 

6  44  10.47 

9.1960 

24  48    4.5 

0.187 

31 

5    0  38.r3 

9.1948 

22  25  32.2 

5.859 

21 

6  46  2i.20 

9.1949 

24  48  12.1 

•••0.007 

22 

5    2  50.43 

9.19M 

22  31  19.8 

5.735 

22 

6  48  3:).86 

9.1938 

24  48  12.5 

-0.054 

23 

5    5    2.18 

sa: 

9.196 

rUBDi 

NJ22  37    0.4 
!LY  6. 

5.017 

23 

6  50  45.46 

M< 

9.1997  1 

DNDA 

N.24  48    5.6 
Y  8. 

0.175 

0 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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0460 
0407 
0446 
10481 
I04I5 
10446 
10.4 
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XI. 


GEBENWICH  MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RIgh  t  Aaoenoiou. 

Diffifor 
iMinnte. 

Deolioation. 

Diff.  for 
IMinnte. 

Honr. 

Right  Aaoonsion. 

Uiif  for 
1  Minnt«. 

Declinatiim. 

Dlfllfor 
IMInntc", 

TUT 

JRSD^ 

LY  25. 

• 

SATUEDAY  27. 

h     m     B 

B 

O         f         ft 

// 

h     m       • 

s 

JO        4         a 

II 

0 

21  a5  54.67 

9.4971 

S.  19    0  33.8 

10.480 

0 

23  30  49.36 

9.9959 

8.  8  37     1.0 

]4.8« 

1 

21  38  24.37 

S.4930 

18  50     1.1 

10.609 

1 

23  33    6.96 

9.9016 

8  22    9.9 

14.875 

2 

21  40  5:j.a3 

9.4t»9 

18  39  20.7 

10.737 

2 

2.^  35  24.35 

9.9881 

8    7  16.0 

14.990 

3 

21  43  23.04 

9.4847 

18  28  32.6 

10.865 

3 

2S  37  41.53 

9.9846 

7  52  19.5 

14.0» 

4 

21  45  51.99 

9.4804 

18  17  36.9 

10^)91 

4 

23  39  58.50 

9.9811 

7  37  20.5 

154W3 

5 

21  48  20.69 

9.4769 

18    6  33.7 

11.115 

5 

^i  42  15.26 

9.9776 

7  22  19.1 

15.043 

6 

21  50  49.14 

9.4790 

17  55  23.1 

11.937 

6 

23  44  31.81 

9.9743 

7    7  15.4 

154)80 

7 

21  53  17.33 

9.4877 

17  44    5.2 

11.358 

7 

23  46  48.17 

9.9710 

6  52    9.5 

1.5.116 

8 

21  55  45.26 

9.4633 

17  32  40.1 

11.477 

8 

23  49    4.33 

9J2677 

6  37    1.5 

15.150 

9 

21  58  12.92 

9.4589 

17  21     7.9 

11.595 

9 

23  51  20.29 

9.9644 

6  21  51.5 

15.ie8 

10 

22    0  40.32 

9.4545 

17    9  28.7 

11.711 

10 

23  53  36.06 

9.9613 

6    6  39.7 

15.919 

11 

22    3    7.46 

9.4501 

16  57  42.6 

11.896 

11 

23  55  51.65 

9.9569 

5  51  26.1 

15.840 

12 

22    5  34.34 

9.4457 

IG  45  49.6 

11.939 

12 

23  58    7.05 

9.9559 

5  36  10.9 

15.967 

13 

22    8    0.95 

9.4413 

16  33  49.9 

19.050 

13 

0    0  22.27 

9.9599 

5  20  54.1 

15.909 

14 

22  10  27.30 

9.4370 

16  21  43.6 

19.159 

14 

0    2  37.31 

9.9493 

5    5  35.9 

15.314 

15 

22  12  53.39 

9.4396 

16    9  30.8 

19.967 

15 

0    4  52.18 

9.9464 

4  50  16.4 

15.335 

16 

22  15  19.21 

9.4981 

15  57  11.6 

19.373 

16 

0    7    6.88 

9.9436 

4  34  55.7 

15.354 

17 

22  17  44.76 

9.4937 

15  44  46.0 

19.477 

17 

0    9  21.41 

9.9408 

4  19  33.9 

15.373 

18 

22  20  10.05 

9.4109 

15  32  14.3 

19.573 

18 

0  11  3.5.77 

9.9380 

4   4  n.o 

15.388 

19 

22  22  35.07 

9.4148 

15  19  36.5 

13.681 

19 

0  13  49.97 

9.9353 

3  48  47.2 

15.409 

20 

22  24  59.83 

9.4104 

15    6  52.6 

19.781 

20 

0  16    4.01 

94(397 

3  33  22.7 

15.414 

21 

22  27  24.:}2 

9.4060 

14  54    2.8 

19.878 

21 

0  18  17.90 

9.S309 

3  17  57.5 

15.495 

22 

22  29  48.55 

9.4016 

14  41     7.2 

19.973 

22 

0  20  31.64 

9.9977 

3    2  31.7 

15.434 

23 

22  32  12.51 

PJ 

9.3078 

aiDAi? 

S.14  28    6.0 
'  26. 

13.067 

23 

0  22  45.23 
SI 

9.9993 

rNDAi 

S.  2  47    5.4 
r  28. 

15.448 

0 

22  34  36.21 

9.3098 

S.14  14  59.2 

13.159 

0 

0  24  58.68 

9.9930 

S.  2  31  38.7 

15.447 

1 

22  36  59.65 

9.3884 

14     1  46.9  i 

13.950 

1 

0  27  ll.?)9 

9.9906 

2  16  11.7 

IS.451 

2 

22  39  22.82 

9.3840 

13  48  29.2 

13.338 

2 

0  29  25.16 

9.9183 

2    0  44.6 

15.459 

3 

22  41  45.73 

9.3797 

13  35    6.3 

13.495 

3 

0  31  38.19 

9.9161 

1  45  17.4 

15.459 

4 

22  44    8.38 

9.3754 

13  21  38.2 

ISJill 

4 

0  33  51.09 

9.9140 

1  29  50.3 

15.451 

5 

22  46  30.78 

9.3711 

13    8    5.0 

13.594 

5 

0  36    3.87 

9.9190 

1  14  23.3 

15.448 

6 

22  48  52.92 

9J»68 

12  54  26.9 

13.675 

6 

0  38  16.53 

9.9100 

0  58  56.5 

15.443 

7 

22  51  14.80 

9.3696 

12  40  44.0 

13.755 

7 

0  40  29.07 

9.9080 

0  43  30.1 

15.437 

8 

22  53  36.43 

9.3584 

12  26  56.3 

13.833 

8 

0  42  41.49 

9.9061 

0  28    4.1 

15.499 

9 

22  55  57.81 

9.3541 

12  13    4.0 

1.3.909 

9 

0  44  53.80 

9.9049 

S.  0  12  38.6 

15.490 

10 

22  58  18.93 

9.3490 

11  59    7.2 

13.983 

10 

0  47    6.00 

9.9094 

N.  0    2  46.3 

15.406 

11 

23    0  3!).80 

9.3458 

11  45    6.0 

14.055 

11 

0  49  18.09 

9.9007 

0  18  10.4 

154»5 

12 

23    3    0.43 

9.3417 

11  31     0.6 

14.195 

12 

0  51  30.08 

9.1990 

0  33  33.7 

15.381 

13 

23    5  20.81 

9.3377 

11  16  51.0 

14.194 

13 

0  53  41.97 

9.1974 

0  48  56.1 

15J65 

14 

23    7  40.95 

9.3336 

1 1    2  37.3 

14.969 

14 

0  55  53.77 

9.1959 

1     4  17.5 

15.347 

15 

23  10    0.84 

9.3995 

10  48  19.6 

14J97 

15 

0  58    5.48 

9.1944 

1   19  37.7 

15.387 

16 

23  12  20.49 

9J3SM 

10  3:^  58.1  ' 

14.389 

16 

1     0  17.10 

9.1999 

1  34  56.7 

15J06 

17 

23  14  39^1 

9J9I7 

10  19  32.9  I 

14.451 

17 

1     2  28.63 

9.1915 

1  .50  14.4 

15.9RI 

18 

2:)  16  59.09 

9.3176 

10    5    4.0 

14.511 

18 

1     4  40.08 

9.1909 

2    5  30.7 

16.890 

19 

23  10  18.04 

9.3139 

9  50  31.6 

14.568 

19 

1     6  51.46 

9.1890 

2  20  45.5  1 

15.834 

20 

23  21  3(i.76 

9.3100 

9  35  55.8 

14.693 

20 

1     9    2.76 

9.1878 

2  a5  58.7 

15.807 

21 

23  23  55.24 

9.3069 

9  21  16.8 

144177 

21 

1   11  13.99 

9.1866 

2  51  10.3 

15.178 

22 

23  26  13.50 

9.3095 

9    6  34.6 

14.799 

22 

1  13  25.15 

9.1855 

3    6  20.1 

15.147 

23 

23  28  31.54 

9.9988 

8  51  49.3 

14.780 

23 

1   15  36.25 

9.1645 

3  21  28.0 

15.115 

24 

23  30  49.36 

9.9968 

8.  8  37     1.0  1 

14.8» 

24 

1  17  47,29 

9.1835 

N.  3  36  33.9 

AAr^H^^M 

- 

- 

— 

- 

—     —   — 

— 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

112 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Bight  AtoensioD. 


Diff.  for 
iMinate. 


DeoUnation. 


Diff.  for 
1  MinutcJ 


Honr. 


MONDAY  29. 


h     m 

1  17 
I  19 
I  22 
I  24 
1  26 
1  28 
I  30 
1  33 
1  a5 
1  37 
I  39 
I  41 
I  43 
1  46 
I  48 
I  50 
1  52 
1  54 
1  56 
I  59 
I 

3 
5 
7 


2 
2 
2 
2 


B 

B 

47.29 

9.1835 

58.27 

9.1896 

9.20 

9.1817 

20.08 

9.18Q0 

30J^1 

9.1801 

41.69 

9.1793 

52.43 

9.1787 

3.14 

9.1788 

]a81 

9.1778 

24.45 

9.1771 

a5.06 

9.1767 

45.65 

9.1769 

56.21 

9.1758 

6.75 

9.1756 

17.28 

9.1754 

27.80 

9.1759 

38.31 

9.1751 

48.81 

9.1749 

59.30 

9.1748 

9.79 

9.1749 

20.29 

9.1750 

30.79 

9.1751 

41.30 

9.1759 

51.82 

9.1753 

N. 


o 

3 
3 
4 
4 
4 
4 
5 


36 
51 

6 
21 
36 
51 

6 
5  21 


5 
5 
6 
6 
6 
6 
7 
7 
7 
7 
8 
8 


N. 


36 

50 

5 

20 

34 

49 

3 

18 

32 

46 

1 

15 
8  29 
8  43 

8  57 

9  11 


33.9 
37.8 
39.6 
39.1 
36.3 
31.1 
215 
13.4 

0.5 
44.8 
26.3 

5.0 
40.7 
13.3 
42.8 

9.0 
31.9 
51.4 

7.4 
19.9 
28.8 
33.9 
a5.3 

aj.9 


TUESDAY  30. 


0 

2  10    2.34 

9.1755 

N.  9  25  26.5 

13.860 

I 

2  12  12.88 

9.1756 

9  39  16.1 

13.793 

2 

2  14  2a44 

9.1789 

9  53     1.7 

]3.7d5 

3 

2  16  34.02 

9.1765 

10    6  4a  I 

13.655 

4 

2  18  44.62 

9.1768 

10  20  20.3 

13.684 

5 

2  20  55.24 

9.1779 

10  33  53.2 

13.519 

6 

2  23    5.89 

9.1777 

10  47  21.7 

13.438 

7 

2  25  16.57 

9.1789 

11     0  45.8 

13.364 

8 

2  27  27.28 

9.1767 

11   14    5.4 

13.980 

9 

2  29  38.02 

9.1793 

11  27  20.5 

13.913 

10 

2  31  48.80 

9.1800 

11  40  31.0 

J3.I36 

11 

2  33  59.62 

9.1806 

11  53  m.8 

13.056 

12 

2  36  10.47 

9.1819 

12    6  37.7 

19.975 

13 

2  38  21.36 

9.1819 

12  19  33.8 

19.805 

14 

2  40  32.30 

9.1897 

12  32  25.1 

19.813 

15 

2  42  43.28 

9.1834 

12  45  11.4 

19.730 

16 

2  44  54.31 

9.1849 

12  57  52.7 

19.646 

17 

2  47    5.39 

9.1861 

13  10  28.9 

19.561 

18 

2  49  160(2 

9.1859 

13  Xi    0.0 

19.475 

19 

2  51  27.70 

9.1868 

13  a*!  25.9 

19.387 

20 

2  53  38.94 

9.18n 

13  47  46.5 

19.999 

21 

2  55  50i23 

9.1887 

14    0     1.8 

19.911 

22 

2  58     1.58 

9.1896 

14  12  11.8 

19.191 

23 

3    0  12.98 

9.1905 

14  24  16.3 

19.099 

94 

3    2  24.44 

9.1915 

N.14  36  15.3 

nJ37 

15.083 
15.047 
15.011 
14.979 
14.933 
14.803 
14.859 
14.808 
14.709 
14.715 
140)68 
14.680 
14.569 
14.517 
14.464 
14.409 
14.353 
14.996 
14.937 
14.178 
14.117 
14.054 
13.991 
13.997 


Right  AsoenBion. 


Diff  for 
1  Minnie. 


Declination. 


Diff  for 
1  Minnto. 


WEDNESDAY,  OOTOBER  1. 


0  '      3    2  24.44  '    9.1915   N.14  36  15.3 1     11.937 


PHASES  OF  THE  MOON. 


d  h  m 

<r    l^st  Qimrter .     .Sept      5  15  29.4 

#  New  Moon     ....     13  19  53.0 

J)  First  Quarter     ...    21  10  5.4 

O  Full  Moou      ....    28  0  59.7 


d         b 

<t   Apogee.    .     .     .Sept     10     11.4 
C    Ptirigee 26      3.8 
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XIIL 


GEEElSrWIOH  MEAN  TIME. 

■ 

LUNAR  DISTANCES. 

1" 

Kame  and  Direotlon 
of  Object. 

Noon. 

P.L 

of 

Diff. 

nih. 

P.L. 

of 

Diff. 

Vlb. 

P.  L. 

of 

Diff. 

IXfc. 

P.L. 

of 

Diff. 

1 

a  Aquilse 

W. 

0          /        /' 

75  53  44 

9903 

11  24    5 

9999 

78  54  19 

3005 

80  2^25 

3014 

Jupiter 

W. 

67  42    4 

9ie6 

69  30  53 

9909 

71  19  17 

9910 

73    7  16 

9936 

' 

Fomalhaut 

W. 

41    6  3:) 

9089 

42  44  49 

9618 

44  23  19 

9610 

46    2    1 

9606 

Aldebaran 

E. 

56  50  19 

99S5 

55    228 

9949 

53  15    3 

9960 

51  28    4 

99n 

Pollux 

E. 

100  58    4 

9917 

99  10    2 

9933 

97  22  23 

9950 

95  35  10 

9906 

2 

a  AqiiilsB 

W. 

87  51  24 

3083 

89  19  54 

3109 

90  48    1 

3191 

92  15  45 

3141 

Jupiter 

W. 

82    0  47 

9394 

83  46  11 

9343 

85  31     7 

9369 

87  15  37 

9381 

Fomalhniit 

W. 

54  15  57 

9617 

55  54  29 

9094 

57  32  52 

9633 

59  11    2 

9649 

a  Pegasi 

W. 

40  28    6 

3435 

41  49  41 

3381 

43  12  16 

3335 

44  35  45 

3908 

Aldebnrnn 

E. 

42  39  57 

9374 

40  55  45 

9395 

39  12    3 

9416 

37  28  51 

9438 

Pollux 

E. 

86  45  25 

9355 

85    0  46 

9375 

83  16  35 

9393 

81  32  50 

9419 

3 

a  Aquilte 

W. 

99  27  47 

3909 

100  52  43 

3990 

102  17    6 

3319 

103  40  56 

3340 

Jupiter 

W. 

95  51  21 

9475 

97  33  10 

9403 

99  14  32 

9519 

100  55  28 

9531 

Fomalhaut 

W. 

67  18  13 

9704 

68  54  48 

9718 

70  31    4 

9739 

72    7    1 

9747 

a  Pegasi 

W. 

51  42    4 

3188 

53    8  28 

3175 

54  35    7 

3167 

56     1  56 

3161 

Pollux 

E. 

73    0  49 

9507 

71  19  45 

9595 

69  39    7 

9545 

67  58  56 

9564 

Sun 

E. 

121  36     1 

9849 

120    2  27 

9869 

118  29  19 

9889 

116  56  36 

9001 

4 

Fomalhaut 

W. 

80    1  44 

9896 

81  35  38 

9849 

83    9  12 

9868 

84  42  25 

9874 

a  Pej^i 
a  Arietia 

W. 

63  17    0 

3159 

64  43  58 

3163 

^  10  51 

3168 

67  37  38 

3175 

W. 

20  26  22 

3890 

21  41    4 

3677 

22  58  15 

3566 

24  17  26 

3480 

Pollux 

E. 

59  44  29 

9657 

58    6  51 

9675 

56  29  38 

9600 

54  52  49 

9710 

Surr 

E. 

109  19    9 

9997 

107  48  52 

3016 

106  18  59 

3035 

104  49  28 

3053 

5 

Fomalhaut 

W. 

92  23  19 

9955 

93  54  28 

9979 

95  25  16 

9987 

96  55  45 

3003 

aPe^i 
a  Arietia 

W. 

74  49  27 

3914 

76  15  19 

3994 

77  41     0 

3934 

79    6  29 

3944 

W, 

31  12  15 

3949 

32  37  35 

3990 

34    3  21 

3901 

35  29  29 

3187 

Pollux 

E. 

46  54  31 

9797 

45  19  59 

9813 

43  45  49 

9800 

42  11  59 

9845 

Sun 

E. 

97  27  30 

3141 

96    0  10 

3157 

94  33    9 

3173 

93    6  28 

3180 

6 

aPe^ai 
a  Arietia 

W. 

86  10  50 

3999 

87  35    3 

3310 

88  59    4 

3391 

90  22  50 

w. 

42  43  22 

3153 

44  10  28 

3151 

45  37  37 

3140 

47    4  47 

3149 

Pollux 

E. 

34  27  58 

9994 

32  56    9 

9939 

31  24  40 

9054 

29  53  30 

9060 

Sun 

E. 

85  57  38 

3964 

84  32  44 

3977 

83    8    5 

3990 

81  43  41 

3309 

7 

a  Pef^ai 
a  Arietia 

W. 

97  18  20 

3393 

98  40  45 

3405 

100    2  56 

3418 

101  24  52 

3430 

W. 

54  20  21 

3158 

55  47  20 

3160 

57  14  17 

3163 

58  41  10 

3106 

Aldebaran 

W. 

22  39    2 

3059 

24    8    2 

3060 

25  37    1 

3061 

27    5  59 

3063 

Sun 

E. 

74  45  14 

3350 

73  22  11 

3369 

71  59  19 

3379 

70  36  39 

3388 

8 

a  Arietia 

W. 

65  54  47 

3179 

67  21  21 

3181 

68  47  51 

3183 

70  14  19 

3185 

Aldebaran 

W. 

34  30    9 

3076 

a5  58  48 

3070 

37  27  25 

3080 

38  55  58 

3065 

Sun 

£. 

63  45  43 

3498 

62  23  58 

3434 

61    2  20 

3440 

59  40  49 

3446 

9 

a  Arietia 

W. 

77  26    4 

3196 

78  52  19 

3106 

80  18  33 

3107 

81  44  46 

3197 

Aldebaran 

W. 

46  17  59 

3004 

47  46  16 

3005 

49  14  31 

3006 

50  42  45 

3006 

Sun 

E. 

52  54  46 

3470 

51  33  48 

3474 

50  12  55 

3477 

48  52    6 

3480 

10 

n  Arietia 

W. 

88  55  40 

3199 

90  21  50 

3108 

91  48     1 

3106 

93  14  12 

9106 

Aldebaran 

W. 

58    3  48 

3097 

59  32    1 

3096 

61     0  15 

3005 

62  28  31 

3004 

XIV. 
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OBEENWIOH  MEAK  TIME. 

LUNAR  DISTANCES. 

• 
^5 

«*___  ^_.^   'V\l_^ 

_Ai 

• 

P.L. 

P.L. 

P.L. 

P.L. 

H UB6  Mid  DtraoHon 
of  Objeei. 

Midnight. 

of 
Diff. 

xy^ 

of 
Diff. 

XVlllh. 

of 

Dm. 

3059 

XXP- 

of 

Diff. 

1 

a  Aquile 

W. 

O          /        1/ 

81  54  19 

3096 

8324'    6 

3039 

si  53'  25 

86  2234 

3087 

JUFITKR 

W. 

74  54  50 

9953 

76  41  58 

9970 

78  28  41 

9868 

80  14  57 

9308 

Fomalhaiit 

w. 

47  40  48 

9603 

49  19  :39 

9003 

50  58  30 

9607 

52  37  16 

9010 

Aldebaraii 

E. 

49  41  31 

9998 

47  55  26 

9315 

46    9  48 

9334 

44  24  38 

8354 

Pollux 

E. 

93  46  21 

9984 

92    1  58 

9309 

90  16    1 

8380 

88  30  30 

8337 

2 

a  Aqtiilae 

W. 

93  43    5 

3163 

95    9  59 

3186 

96  36  24 

3810 

98    2  21 

3936 

Jdpitxe 

W. 

88  59  40 

9400 

90  43  15 

9418 

92  26  24 

9437 

94    9    6 

9458 

Fomalhaiit 

W. 

60  49    0 

96M 

62  26  42 

9066 

64    4  10 

9678 

65  41  20 

9600 

a  Pecasi 
AldelMiFaii 

W. 

45  59  56 

3968 

47  24  48 

3949 

48  50    9 

3990 

50  15  57 

3904 

E. 

a*}  46  10 

9458 

34    3  58 

9481 

32  22  18 

9508 

30  41  13 

9530 

Pollux 

E. 

79  49  32 

9431 

78    6  41 

9440 

76  24  16 

9480 

74  42  19 

8488 

3 

a  Aquile 

W. 

105    4  n 

3380 

106  26  51 

3413 

107  48  53 

3448 

109  10  18 

3481 

Jupiter 

W. 

102  35  58 

95M> 

104  16    2 

9568 

105  55  41 

9587 

107  34  54 

9004 

Fomalhaiit 

W. 

73  42  38 

9763 

75  17  55 

9777 

76  52  51 

9793 

78  27  28 

9800 

a  Pegaai 

W. 

57  28  54 

3158 

58  55  54 

3158 

60  22  57 

3158 

61  50    0 

3158 

Pollux 

£. 

66  19  12 

9583 

64  39  53 

9601 

63    1    0 

9690 

61  22  32 

9638 

Sun 

E. 

115  24  17 

9990 

1 13  52  24 

9040 

112  20  54 

9060 

110  49  50 

9979 

4 

Fomalhaut 

W. 

86  15  17 

9800 

87  47  49 

9007 

89  19  59 

9093 

90  51  49 

8939 

aPepiBi 
aAnetia 

W. 

69    4  17 

3181 

70  30  49 

3189 

71  57  11 

3197 

73  23  24 

3905 

W. 

25  38  12 

3408 

27    0  19 

3359 

28  23  30 

3308 

29  47  33 

3973 

Pollux 

E. 

53  16  23 

9789 

51  40  21 

9746 

50    4  42 

9783 

48  29  26 

9780  1 

Soft 

E. 

103  20  21 

3071 

101  51  36 

3080 

100  23  13 

3107 

98  55  II 

3194 

5 

Fomalhaut 

W. 

98  25  54 

3018 

99  55  44 

3034 

101  25  14 

3060 

102  54  25 

3066 

oPe^i 
aAnetifl 

W. 

80  31  46 

3954 

81  56  51 

3965 

83  21  43 

3976 

84  46  23 

3987 

W. 

36  55  54 

3175 

38  22  33 

3166 

39  49  23 

3161 

41  16  19 

3155 

Pollux 

E. 

40  38  31 

9861 

39    5  22 

98n 

37  32a5 

9803 

36    0    7 

S900 

Scif 

E. 

91  40    6 

3905 

90  14    3 

3990 

88  48  18 

3935 

87  22  49 

3850 

6 

aPef^ai 
a  Anetia 

W. 

91  46  24 

3345 

93    9  44 

3357 

94  32  50 

3360 

95  55  42 

3381 

W. 

48  31  57 

3150 

49  59    6 

3158 

51  26  13 

3154 

52  SI  18 

3158 

Pollux 

£. 

28  22  39 

9985 

26  52    9 

3001 

25  22    0 

3017 

23  52  12 

3034 

Sun 

E. 

80  19  33 

3314 

78  55  38 

3396 

77  31  57 

3337 

76    8  29 

3348 

7 

aPo^i 
a  Aneiis 

W. 

102  46  a5 

3444 

104    8    2 

3458 

105  29  16 

3470 

106  50  14 

3488 

W. 

60    8    0 

3100 

61  34  46 

3171 

63    1  30 

3174 

64  28  10 

3178 

Aldebaraii 

W. 

28  34  54 

3064 

30    3  48 

3066 

31  32  39 

3060 

33     1  26 

3073 

8l71f 

E. 

69  14    9 

3397 

67  51  49 

MOS' 

66  29  38 

3413 

65    7  36 

3481 

8 

a  Ariatia 

W, 

71  40  45 

3188 

73    7    8 

3190  ' 

74  33  28 

3199 

75  59  47 

3193 

Aldebaraii 

W 

40  24  28 

3087 

41  52  54 

3080 

43  21  18 

3081 

44  49  39 

3003 

Sun 

£. 

56  19  25 

3458 

56  56    7 

3457 

55  36  55 

3469 

54  15  48 

3466 

9 

aArielia 

W. 

83  10  58 

3198 

84  37    9 

3198 

86    3  19 

9100 

87  29  30 

3190 

Aldebaran 

W. 

52  10  59 

3008 

53  39  11 

3006 

55    7  23 

3006 

56  35  35 

3097  > 

Son 

£. 

47  31   19 

3483 

46  10  36 

3486 

'    44  49  56 

1 

3488 

43  29  19 

3490 

10 

aArietia 

W. 

94  40  24 

3197 

96    6  37 

3196 

97  32  50 

3100 

98  59    5 

3104 

Aldebaran 

W. 

63  56  48 

3099 

65  25    7 

3000 

66  53  28 

3068 

68  21  52 

3066 
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XV. 


• 

GBEENWIOH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

« 

n 

Name  and  Direotlon 

Noon. 

P.L. 
of 

lllh. 

P.L. 
of 

Vlh. 

P.L 
of 

ixt. 

P.L. 
of 

fa 

10 

ox  (jujecii. 

Dlif. 

DIff. 

DiiT. 

DilL 

Suif 

E. 

0     1    §1 
42    8  44 

3499 

0       1      it 

40  48  11 

3484 

39  27  40 

3496 

3I    7  iS 

9406 

]] 

Aldebaran 

W. 

69  50  18 

3083 

71  18  48 

9081 

72  47  21 

3078 

74  15  57 

9075 

Sure 

E. 

31  25  17 

3507 

30    5     1 

3509 

28  44  48 

3513 

27  24  39 

9517 

15 

Suif 

W. 

14     1  28 

3539 

15  21  28 

3469 

16  42  12 

3445 

18    3  38 

9400 

Antfires 

E. 

63    5    0 

9998 

61  33  17 

9991 

60    1  26 

9914 

,58  29  27 

9906 

Mars 

E. 

.79  24    7 

3194 

77  .56  26 

3117 

76  28  37 

3110 

75    0  38 

9109 

16 

Son 

W. 

24  59  16 

3988 

26  23  41 

3971 

27  48  27 

3956 

29  13  30 

9M0 

An  tares 

E. 

50  47  26 

9876 

49  14  37 

9870 

47  41  41 

9864 

46    8  36 

9868 

Mars 

E. 

67  38  26 

3009 

66    9  30 

3054 

64  40  25 

3046 

63  11     9 

3038 

ot  AqiiilcB 

E. 

98  18  26 

3609 

96  59  54 

3589 

95  41     8 

8577 

94  22    9 

9566 

Jupiter 

E. 

104  24  15 

9835 

102  50  32 

9898 

101  16  40 

9890 

99  42  37 

9619 

17 

Suif 

W. 

36  23    2 

3173 

37  49  43 

3161 

39  16  38 

3149 

40  43  49 

3137 

Antares 

E. 

38  21  17 

9831 

36  47  29 

9895 

a5  13  34 

9891 

33  39  34 

9618 

Mars 

E. 

55  42  16 

9995 

54  11  ,57 

9986 

52  41  27 

9977 

51   10  45 

9968 

a  Aqiiilee 

E. 

87  44  29 

3594 

86  24  31 

3517 

85    4  26 

3519 

83  44  15 

3506 

Jupiter 

E. 

91  49  43 

2770 

{K)  14  36 

9789 

88  39  18 

9754 

87    3.48 

9746 

18 

Sun 

W. 

48    3  15 

3076 

49  31  .52 

3066 

51     0  42 

3054 

.52  29  47 

9049 

Snica 
Mars 

W. 

21  44  20 

9881 

23  17    3 

9853 

24  50  22 

9898 

26  24  14 

9609 

E. 

43  34  24 

9991 

42    2  32 

9911 

40  30  28 

9901 

38  ,58  11 

9891 

a  AqiiileB 

E. 

77    2  a3 

3509 

75  42  1 1 

3504 

74  21  51 

3506 

73    1  34 

3511 

Jupiter 

E. 

79    3  22 

9698 

77  26  40 

9680 

75  49  46 

9680 

74  12  38 

9670 

19 

Sun 

W. 

59  58  51 

9984 

61  29  24 

9979 

63    0  14 

9960 

64  31  18 

9947 

Spica 

W. 

34  21     5 

9709 

35  .57  42 

9685 

37  34  42 

tGe9 

39*12    3 

9054 

Jupiter 

E. 

m  3  44 

9691 

64  25  17 

9611 

62  46  35 

9600 

61    7  ;w 

9508 

aAquilffi 

B. 

66  22    0 

3558 

65    2  40 

3579 

63  43  35 

3590 

62  24  50 

3610 

Fomalhaiit 

E. 

96    9  36 

9803 

94  35  12 

9791 

93    0  33 

9780 

91  25  39 

9709 

20 

Sun 

W. 

72  10  34 

9884 

73  43  13 

9871 

75  16    9 

9858 

76  49  22 

9845 

Spica 

W. 

47  23  53 

9581 

Ax)    3  14 

9567 

50  42  54 

9553 

52  22  ,52 

9539 

Venus 

W. 

25  59  34 

9984 

27  30    4 

9969 

29    1     4 

9940 

30  32  32 

9990 

Jupiter 

E. 

52  49  18 

9534 

51     8  .52 

9593 

49  28  12 

9519 

47  47  16 

9600 

a  Aquilee 

E. 

55  57  21 

3754 

.54  41  31 

3794 

53  26  23 

3840 

52  12    2 

3891 

Fomalhaut 

E. 

83  27  33 

9716 

81  51  14 

9706 

80  14  41 

9695 

78  37  55 

9686 

aPegasi 

E. 

101  22    2 

9958 

99  .50  57 

9949 

98  19  32 

9997 

96  47  48 

9919 

21 

Sun 

W. 

84  39  38 

9780 

86  14  32 

9767 

87  49  45 

9754 

89  25  14 

9740 

Spica 

W. 

60  47  29 

9479 

62  29  21 

9459 

64  11  31 

9446 

65  54    0 

8433 

Venus 

W. 

38  16    8 

9896 

39  50    2 

9809 

41  24  17 

9793 

42  56  54 

9976 

Jupiter 

E. 

39  18  38 

9445 

37  ,3(5    8 

9434 

35  ,53  22 

9493 

34  10  20 

9419 

Fomalhaut 

E. 

70  30  59 

9649 

68  .53    2 

9635 

67  14  54 

9698 

65  36  38 

9609 

a  Pegasi 

E. 

89    4  40 

9848 

87  31   15 

9837 

85  57  34 

9896 

84  23  40 

9617 

22 

Sun 

W. 

97  27    4 

9674 

m    4  19 

9661 

100  41  51 

9648 

102  19  41 

9636 

Spica 

w. 

74  31     2 

9368 

76  15  22 

9356 

77  ,59  59 

9344 

79  44  55 

9339 

Venus 

w. 

50  57  17 

9698 

52  33  59 

9683 

54  11     1 

9669 

55  48  23 

9054 

Antares 

w. 

28  44  33 

9499 

30  27  37 

9403 

32  11     9 

9384 

33  55    8 

9306 

XVL 
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OBEE]!<WI0H  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

10 

Name  and  Dinetion 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVk. 

P.L. 

of 

DUt 

XV111»». 

P.L. 

of 

Diit 

3503 

XXP> 

» 

P.L. 

of 

Diff. 

SUR 

E. 

36  46  45 

S4W 

a^"  26*28 

3501 

3l    5  57 

32  45  36 

3506 

1 

11 

Alclebarau 

W. 

75  44  38 

3079 

77  13  22 

3068 

78  42  II 

3J64 

80  II     4 

1 

1 

3000 

Sun 

E. 

26    4  34 

3593 

24  44  35 

3009 

23  24  43 

3536 

22    4  59 

3545 

15 

6uif 

W. 

19  25  42 

3377 

20  48  22 

3349 

22  11  35 

3397 

23  35  14 

3307 

Antiires 

E. 

56  57  19 

S009 

55  25    3 

9805 

53  52  39 

9686 

52  20    7 

9889 

Mars 

E. 

73  32  30 

aoM 

72    4  13 

3066 

70  a5  47 

3078 

69    7  II 

3070 

16 

Sun 

W. 

30  38  52 

3995 

32    4  31 

3919 

33  30  25 

3109 

34  56  36 

3186 

Antares 

E. 

44  35  23 

96B9 

43    2    3 

9646 

41  28  34 

9641 

3!)  54  59 

9636 

AUrs 

E. 

61  41  44 

3030 

60  12    8 

3009 

58  42  21 

3013 

57  12  24 

30O4 

a  Aqiiiie 

£. 

93    2  58 

91  43  35 

3646 

90  24    2 

3538 

89    4  20 

3530 

Jupiter 

E. 

98    8  23 

9604 

i)6  34    0 

9796 

94  59  25 

9788 

93  24  40 

• 

9779 

17 

Sofi 

W. 

42  11  13 

3196 

43  38  52 

3113 

45    6  46 

3101 

46  34  53 

3060 

Antares 

E. 

32    5  29 

9615 

30  31  22 

9619 

28  57  10 

9611 

27  22  57 

9819 

Ma&s 

E. 

49  3!)  52 

9959 

48    8  48 

9850 

46  37  32 

9941 

45    6    4 

9931 

aAqitiltt 

E. 

82  24    0 

3605 

81     3  41 

3503 

79  43  20 

3501 

78  22  57 

3500 

JnpiTBR 

E. 

85  28    6 

9736 

83  52  13 

9796 

62  16    8 

9717 

80  39  51 

9706 

18 

Sui« 

W. 

53  59    7 

3031 

55  28  41 

3090 

56  58  29 

3008 

58  28  33 

9006 

Sptca 

W. 

27  58  3'» 

9778 

29  33  36 

9757 

.   31     9    1 

9736 

:»  44  51 

9719 

Mars 

E. 

37  25  41 

9681 

:»  52  58 

9S7I 

;;4  20    3 

9661 

:)2  46  54 

9851 

a  Aqiiilie 

E. 

71  41  23 

3517 

70  21  18 

3095 

6$)    1  21 

3534 

67  41  34 

SMS 

JOPITBR 

£. 

72  35  18 

9000 

70  57  45 

9061 

69  19  58 

9649 

67  41  58 

9631 

19 

Sun 

W. 

66    2  37 

9034 

67  34  13 

9099 

69    6    4 

9910 

70  38  II 

9807 

Spicii 

W. 

40  49  45 

9030 

42  27  47 

9004 

44    6  10 

9609 

45  44  52 

9506 

Jupiter 

E. 

59  28  28 

9678 

57  49    3 

9567 

56    9  23 

9556 

.54  2<)  28 

9545 

a  Aquile 

E. 

61     6  25 

3039 

59  48  25 

3057 

58  .30  52 

3686 

57  13  50 

37J7 

Fomalbaiit 

E. 

89  50  31 

9756 

88  15    8 

9747 

86  39  30 

9736 

S5    3  :18 

9796 

20 

Sun 

W. 

78  22  51 

9699 

79  56  37 

9619 

81  30  40 

9606 

83    5    0 

9703 

Spica 

W. 

54    3  10 

9996 

55  43  47 

9519 

57  24  42 

9496 

5il    5  56 

9485 

Venus 

w. 

32    4  25 

9600 

33  36  45 

9680 

35    9  29 , 

9688 

SG  42  37 

9844 

Jupiter 

E. 

46    6    4 

9460 

44  24  36 

9478 

42  42  53 

9407 

41     0  54 

94.'>6 

a  AqiiiliB 

E. 

50  58  33 

3040 

49  46    3 

4014 

48  34  37 

4066 

47  24  21 

4168 

Fomiilhaiit 

E. 

77    0  56 

9077 

75  23  45 

98QB 

73  46  21 

^HPt^v 

72    8  46 

9650 

a  Pegaai 

E. 

95  15  45 

9606 

m  43  24 

9864 

92  10  46 

9879 

90  37  51 

9860 

21 

Sun 

W. 

91     1     1 

9790 

92  37    6 

9713 

94  13  28 

9700 

95  50    7 

96<f7 

Spicii 

W. 

67  36  47 

9490 

69  19  53 

9407 

71    3  18 

9394 

72  47     1 

9381 

Venus 

W. 

44  33  53 

9700 

46    9  13 

9744 

47  44  .S4 

9799 

49  20  55 

971 .{ 

Jupiter 

E. 

32  27    3 

9401 

30  43  30 

9300 

28  59  44 

9361 

27  15  42 

«3ri 

Fomalbaut 

E. 

6:)  58  12 

9610 

62  19  39 

9010 

60  40  58 

90O7 

.59    2  12 

9003 

a  Pegnsi 

E. 

82  49  33 

9806 

81    15  15 

9680 

79  40  45 

9799 

78    6    6 

9785 

32 

Sun 

W. 

103  57  48 

9094 

105  36  11 

9011 

107  14  52 

9306 

i(  8  as  49 

9586 

Spica 

W 

81  30    9 

9390 

8:3  15  40 

9806 

85     1  29 

9996 

86  47  35 

9984 

Venus 

W. 

57  26    4 

9040 

5!)    4    4 

9696 

60  42  23 

9619 

62  21     1 

9908 

Antares 

W. 

* 

35  39  32 

9340 

37  24    1 

9B3 

:»    9  83 

9317 

40  55    8 

9309 

u 


1 
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XVIL 


GEBBlJi  WIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

ja   . 

i 

P.L. 

P.I*. 

P.L. 

P.L. 

Name  and  Direction    1 

Noon. 

of 

mi" 

of 

Vlh. 

of 

IXh- 

of 

1* 

22 

of  Ol^eet. 

DiflF. 

DIfi. 

Diir. 

9600 

DIff. 

• 

Fomalhaut 

E. 

O           t        n 

57  23  21 

9001 

O           /         II 

55  44  28 

9600 

Sl    5  33 

5I  26  ^ 

9001 

a  Pegasi 

E. 

76  31  17 

9779 

74  56  21 

9773 

73  21  18 

9760 

71  46  10 

9767 

23 

Sun 

W. 

110  33    4 

9574 

112  12  34 

9569 

113  52  20 

9551 

115  32  21 

9540 

Spica 

W. 

88  33  59 

9979 

90  20  39 

9961 

92    7  35 

9950 

93  54  48 

9«» 

Vsifus 

W. 

63  59  57 

9585 

65  39  12 

9579 

67  18  44 

9S60 

68  58  34 

9548 

An  tares 

W. 

42  41     5 

9968 

44  27  22 

9974 

46  13  5!) 

9961 

48    0  .56 

9948 

Fomalhaut 

E. 

44  13  30 

9649 

42  a*)  32 

9658 

40  57  56 

9679 

:)9  20  48 

9706 

a  Pegasi 

E. 

63  50  11 

9n4 

62  15    9 

S780 

60  40  15 

9788 

59    5  :)2 

9800 

24 

8UN 

W. 

123  56    9 

9491 

125  37  35 

9483 

127  19  13 

9475 

129     1     2 

9467 

Vkrus 

W. 

77  21  49 

9491 

79    3  15 

9401 

80  44  54 

9479 

82  26  47 

9468 

ADtarea 

W. 

57    0  12 

9199 

58  48  52 

9189 

60  37  48 

9179 

62  26  57 

9163 

Mars 

W. 

34  52  16 

9790 

36  36  45 

9780 

38  21  28 

9779 

40    6  2:) 

9760 

aPeffasi 
aArietis 

K. 

51  16  46 

9900 

49  44  27 

9091 

48  12  48 

9060 

46  41  57 

3013 

E. 

91  22  22 

9983 

89  a5  57 

9974 

87  49  19 

9965 

86    2  28 

9956 

25 

Vkhus 

W. 

90  59  13 

9494 

92  42  14 

9418 

94  25  23 

9419 

96    8  40 

9407 

Aiitares 

W. 

71  35  55 

9195 

73  26  16 

9190 

75  16  45 

9115 

77    7  22 

9110 

Mars 

W. 

48  54     1 

9799 

50  40    3 

9793 

52  26  14 

9716 

54  12  32 

9711 

a  Arietis 

E. 

77    5  47 

9931 

75  18    6 

9997 

73  30  18 

9994 

71  42  26 

9993 

Aldebaraii 

E. 

107  35  16 

9190 

105  44  49 

9114 

103  54  II 

9100 

102    3  25 

9104 

26 

Antares 

W. 

86  21  56 

9006 

88  13    3 

9004 

90    4  11 

9004 

91  55  19 

9004 

Mars 

W. 

63    5  28 

9605 

64  52  14 

9004 

66  39    2 

9004 

68  25  50 

9604 

Jupiter 

W. 

32  50  15 

9090 

34  41  29 

9088 

36  32  47 

9087 

38  24    7 

9060 

a  Arietifl 

E. 

62  42  56 

9999 

60  55  12 

9933 

59    7  34 

9940 

57  20    6 

8947 

Aldebaniii 

E. 

92  48  10 

9000 

90  56  56 

9080 

89    5  41 

9080 

87  14  24 

9000 

27 

Antares 

W. 

101  10  33 

9107 

\m    1  22 

9111 

104  52    5 

9116 

106  42  40 

9199 

a  Aquilie 

W. 

58  42  17 

3168 

60    9    5 

3133 

61  36  35 

3101 

63    4  44 

3074 

JUPITBR 

W. 

47  40  37 

9004 

49  31  45 

9007 

51  22  47 

9100 

53  13  43 

9108 

a  Arietis 

E. 

48  26    9 

9308 

46  40  21 

9395 

44  54  58 

9346 

43  10    5 

9360 

Aldebaran 

E. 

77  58  34 

9101 

76    7  36 

9106 

74  16  46 

9111 

72  26    3 

9117 

28 

a  AqtiilflB 

W, 

70  32  20 

9060 

72    2  47 

9080 

73  3:3  25 

9074 

75    4  10 

.    9971 

JUPITKR 

W. 

62  26    2 

9143 

(i4  15  56 

9159 

66    5  35 

9160 

67  55    0 

9179 

AldebHran 

E. 

63  15    1 

910S 

61  25  26 

9165 

59  36    6 

9175 

57  47    1 

9186 

Pollux 

E. 

107  22  35 

9148 

105  32  49 

9158 

103  43  18 

9166 

101  53  59 

9176 

29 

a  AquiliB 

W. 

82  38    7 

9985 

84    8  39 

9993 

85  39    0 

3003 

87    9    9 

3016 

JUPITBR 

W. 

76  57  57 

9931 

78  45  38 

9944 

80  32  58 

9956 

82  19  59 

vm 

Fomalhaut 

W. 

48  36    2 

9543 

50  16  16 

9530 

51  56  35 

9538 

53  36  55 

9540 

Aldebfirau 

E. 

48  46    6 

9951 

46  58  54 

9966 

45  12    5 

9909 

43  25  39 

9998 

Pollux 

E. 

92  51  30 

9935 

91     3  55 

9948 

89  16  39 

9909 

87  29  43 

0976 

30 

a  Aquil» 

W. 

94  35  30 

3000 

96    3  41 

3190 

97  31  26 

3143 

96  58  44 

3167 

JUPITBR 

W. 

91    9  36 

9350 

92  54  23 

9367 

94  38  46 

9389 

96  22  45 

9308 

Fomalhnut 

W. 

61  57  22 

9560 

63  37    0 

9578 

m  16  24 

9588 

66  55  35 

9600; 

a  Pegasi 

W. 

46  50  31 

3169 

48  17  26 

3134 

49  44  54 

3111 

51  12  50 

3004! 

■  7 

Aldebaran 

E. 

34  39  43 

9300 

32  55  54 

9411 

31  12  35 

9439 

29  29  46 

9456 

• 

Pollux 

£. 

78  40  29 

9353 

76  55  46 

9360 

75  11  27 

9366 

73  27  32 

0469 
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GBBBl^  WIOH  MBAN  TIMB. 

LUMAB  DI8TAKCE8. 

• 
22 

K»iB6Aiid  DlreotlOD 
of  Oldeet. 

Midnight. 

P.L. 

of 

DIff. 

XVh 

1 

P.L 

of 

Diff. 

xvmb. 

P.L. 

of 

DIff 

9616 

XXfb. 

P.L. 

of 

Dim 

Fomalhant 

£. 

O           t         It 

50  47  45 

6604 

0        t      t» 

49    8  57 

9610 

47  30  if 

0       >     // 
45  51  46 

9689 

a  Pegnsi 

E. 

70  10  59 

976S 

68  35  45 

9765 

67    0  31 

9766 

&5  25  19 

9769 

23 

Sun 

W. 

117  12  38 

6530 

118  53  10 

9990 

120  ;}3  56 

9510 

122  14  56 

9500 

Spicii 

W. 

95  42  16 

9999 

97  30    0 

9919 

99  17  59 

9910 

101     6  12 

3900 

Vehos 

W. 

70  tiS  41 

KM 

72  19    4 

9994 

73  59  44 

9513 

75  40  39 

9509 

All  tares 

W. 

49  48  13 

9936 

51  35  47 

9994 

53  23  39 

9913 

55  II  47 

9909 

■ 

Fomiilhfiut 

E. 

:I7  44  15 

9737 

:)6    8  24 

9n4 

34  33  22 

9890 

32  59  20 

9875 

a  Pegfisi 

E. 

57  31'   4 

9813 

55  56  53 

9830 

54  23    4 

9840 

52  49  40 

9873 

24 

8uif 

W. 

130  43    2 

9460 

132  25  11 

9463 

134    7  30 

0448 

135  49  56 

9443 

Venus 

W. 

84    8  53 

9453 

80  51  12 

9445 

87  33  41 

9438 

89  16  22 

9431 

Antares 

W. 

64  16  21 

9IS5 

66    5  57 

9147 

67  55  45 

9130 

69  45  45 

9139 

Mars 

W. 

41  51  32 

9760 

43  :I6  53 

9759 

45  22  25 

9743 

47    8    8 

97:« 

a  Pejpisi 
a  ArietiM 

E. 

45  12    0 

3069 

43  43    4 

3110 

42  15  18 

3187 

40  48  53 

3965 

E. 

84  15  27 

9951 

82  28  15 

9949 

80  40  53 

9930 

78  53  23 

9935 

25 

Venus 

W. 

97  52    4 

9403 

i)9  35  34 

9400 

101   19    9 

9307 

103    2  48 

9305 

Antares 

w. 

76  58    6 

9106 

80  48  56 

9109 

82  39  51 

9008 

84  30  53 

9096 

Maes 

w. 

55  58  ^ 

9707 

57  45  29 

9703 

59  32    5 

9700 

61   18  45 

9607 

a  Arietis 

E. 

69  54  29 

9999 

68    634 

9999 

66  18  39 

9993 

64  30  46 

9995 

Aldebaraii 

E. 

100  12  33 

9100 

<«  21  34 

9007 

96  30  30 

9004 

94  39  22 

9009 

26 

Antares 

W. 

98  46  27 

9096 

!»5  37  33 

9007 

97  28  37 

9000 

99  19  37 

9103 

Maes 

W. 

70  12  37 

9605 

71  59  22 

9606 

73  46    6 

9608 

75  32  45 

9700 

JuPtTEE 

w. 

40  15  28 

9067 

42    6  48 

.9068 

43  58    7 

9060 

45  49  24 

9001 

a  Arietis 

E. 

55  32  48 

9996 

53  45  43 

9906 

51  58  53 

9978 

50  12  21 

9909 

Aldebaraii 

E. 

85  23    9 

9091 

83  31  56 

9003 

81  40  43 

9005 

79  49  36 

9097 

37 

An  la  res 

W. 

108  3:)    7 

9198 

110  23  23 

9135 

112  13  29 

9143 

114    3  22 

9151 

a  Aqiiilie 

W. 

64  33  25 

3060 

66    2  36 

3030 

67  32  11 

3014 

69    2    7 

3000 

Jl'PITEE 

W. 

55    4  31 

9114 

56  55    9 

9190 

58  45  38 

9197 

60  .35  56 

9135 

a  Arietis 

E. 

41  25  46 

9306 

:ft)  42    5 

9495 

37  59    6 

9460 

36  16  56 

9496 

Aldebnran 

E. 

70  35  29 

9193 

68  45    5 

9130 

66  54  51 

9138 

65    4  50 

9146 

28 

a  Aquibe 

W. 

76  34  59 

9060 

78    5  50 

9970 

7SI  36  40 

9973 

81     7  27 

9978 

JtiPITEE 

W. 

6S)  44    9 

9169 

71  33    3 

9104 

73  21  39 

9906 

75    9  57 

9918 

Aldeliaran 

E. 

55  58  13 

9106 

54    9  43 

9910 

52  21  31 

9993 

50  33  38 

9937 

Pollux 

E. 

100    4  56 

9167 

98  16    9 

9196 

96  27  3!> 

9900 

94  39  25 

99« 

29 

a  Aquilae 

W. 

88  39    2 

3090 

<K)    8  39 

3044 

91  37  57 

3060 

93    6  55 

3070 

JUFITBE 

W. 

84    639 

9987 

85  52  57 

9309 

87  38  52 

9316 

89  24  25 

9334 

Fomalhant 

W. 

55  17  12 

9543 

56  57  26 

9546 

58  37  33 

9953 

60  17  33 

9961 

Aldebaran 

E. 

41  39  37 

9315 

39  53  59 

8333 

38    8  47 

8390 

36  24     1 

9370 

Pollux 

E. 

85  43    8 

990! 

a3  56  55 

9306 

82  11     4 

9391 

80  25  a5 

9337 

30 

a  Aqiiilte 

W. 

100  25  33 

3103 

101  51  50 

3990 

103  17  36 

3948 

104  42  48 

3970 

JtJPlTEE 

w. 

98    620 

9417 

9!»  49  31 

9435 

101  32  16 

9459 

103  14  37 

9460 

Foiiialiiiiut 

w. 

68  :)4  30 

9619 

70  13    8 

9694 

71  51  30 

9630 

73  29  32 

9659 

<i  PeiFiisi 

w. 

52  41     7 

3076 

54    9  43 

3666 

55  38  :i2 

306O 

57    7  32 

3054 

Aid  ■baraii 

E. 

27  47  30 

0489 

26    5  SI 

9507 

24  24  50 

9535 

22  44  2(i 

9965 

Pollux 

E. 

71  44    0 

9490 

70    0  54 

9437 

68  18  12 

9455 

66  35  55 

9479 
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AT  GREENWICH  APPARENT  NOON. 


O 


Wed. 
Thur. 
Frid. 

Sot. 

SUN. 

Mon. 

Tiies. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tiies. 

Wed. 

Tliur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tiies. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Tliur. 
Frid. 

Sat. 


I 

• 


o 


THE  BUN'S 


1 
2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


Apparent 
Right  Asoentloa. 


h      m       8 

12  30  16.28 
12  33  53.77 
12  37  31.58 

12  41  9.74 
12  44  48.27 
12  48  27.19 

12  52  6.53 
12  55  46.30 

12  59  26.52 

18  3  7.20 

13  6  48.37 
13  10  3004 

13  14  12.22 
13  17  64.93 
13  21  38.18 

13  26  21.99 
13  29  6  38 
13  32  51.35 

• 

13  36  36.93 
13  40  23.12 
13  44     9.95 

13  47  57.42 
13  51  45.55 
13  55  34.36 

13  59  23.67 

14  3  14.10 
14    7     5.06 

14  10  56.76 
14  14  49.21 
14  16  42.44 
14  22  36.47 

14  26  31.31 


Dtff.  for 
1  Hour. 


9.056 
9.069 
9.063 

9098 
9.114 
9.131 

9.148 
9.167 
9.186 

9.906 
9.226 
9.247 

9.268 
9.290 
9.313 

9.337 
9.361 
9.386 

9.412 
9.438 
9.464 

9.491 
9.520 
9.549 

9.578 
9.608 
9.639 

9.670 
9.702 
9.7:i5 
9.768 

9.802 


Appftront 
Deolinatioii. 


u 


S.   3  16  13.7 

3  39  29.9 

4  2  43.7 

4  25  54.9 

4  49    2.9 

5  12    7.6 

5  35    8.2 

5  58    4.8 

6  20  56.9 

6  43  44.0 

7  6  25.6 
7  29     1.9 

7  51  32.0 

8  13  55.6 
6  36  12.2 

8  58  21.4 

9  20  23.0 
9  42  16.4 

10    4     1.3 
10  25  37.3 

10  47     3.6 

11  8  20.6 
11  29  27.3 

11  50  23.4 

12  11     8.6 
12  31  42.5 

12  52    4.6 

18  12  15.0 

13  32  12.6 
18  51  57.7 

14  11  29.4 

S.  14  80  47.5 


DUr.  for 
1  Honr. 


-58.22 
58.13 
58.02 

-57.90 
57.76 
57.60 

-57.43 
57.26 
57.07 

-56.86 
56.63 
50.38 

-56.12 
55.84 
55.54 

-55.22 
54.89 
54«55 

-54.18 
53.80 
53.40 

-52.99 
52.56 
52.11 

-51.65 
51.17 
50.67 

-50.16 
49.6:i 
49.09 
48.53 

-47.96 


Semi- 
dUmeter. 


6 
6 
6 


6 
6 
6 
6 


»' 


1.49 
1.76 
2.04 


6  2.31 

6  2.59 

6  2.86 

6  3.13 

6  3.40 

6  3.68 

6  3.95 

6  4.22 

6  4.49 

6  *4.77 

6  5.04 

6  5.32 

6  5.59 

6  5.87 

6  6.14 

6  6.42 

6  6.69 

6  6.97 

6  7.24 

6  7.52 

6  7.79 

6  8.06 

6  8.32 

6  8.58 


8.84 
9.10 
9.35 
9.59 


Sidereal 

Time  of 

Semi- 

diameter 

Pawing 

Merldiau 


16    9.83 


64.36 
64.41 
64.46 

64.50 
64.56 
64.62 

64.68 
64.74 
64.81 

64.88 
64.95 
65.02 

65.09 
65.17 
65.25 

65.33 
65.42 
65.51 

65.60 
65.70 
65.80 

65.90 
66.00 
66.10 

66.21 
66.31 
66.42 

66.58 
66.64 
66.75 
66.86 

66.97 


Bqnatlonof 

Tima» 

to  be 
Subtraoted 

from 
Apparent 

Time. 


10  22.79 

10  41.79 

11  0.47 

11  18.81 
11  36.79 

11  54.37 

12  11.54 
12  28.28 

12  44.57 

13  0.39 
13  15.74 
13  30.58 

13  44.91 

13  58.71 

14  11.98 

14  24.68 
14  36.81 
14  48.36 

14  59.81 

15  9.64 
15  19.35 

15  28.41 
15  36.81 
15  44.52 

15  51.55 

15  57.87 

16  3.45 

16  8.28 

16  12.87 

16  15.69 

16  18.22 

16  19.94 


Diftte 
IHeor. 


0.798 
0.785 
0.771 

0.756 
0.740 
0.723 

0.706 
0.687 
0.068 

0.648 
0.628 
0.607 

0.586 
0.564 
0.541 

0.517 
0.493 
0.468 

0.442 
0.416 
0..190 

0.363 
0.335 
0.306 

0.277 
0.247 
0.216 

0.185 
0.153 
0.120 
0.087 

0.053 


NOTB.— The  mean  time  of  semidlameter  paeeing  maj  be  fbond  by  eubtraotiag  0*.18  from  the  aideteal 
The  •ign       proflxed  to  the  hourly  ohange  of  deeUnation  indioatea  that  aoatb  dedlnaUona  are 
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AT  GBEBNWIOH  MEAN  NOON. 

THE 

SUN'S 

i 

• 

• 

1 

1 

1 

Xqnnflon  ot 

Time, 

to  be 

Added  to 

MennTime. 

Diff.  for 
1  Hoor. 

Sidoraa 

Tine, 

or 

Right  AeeeneloB 

of 

HeMi8iai. 

Bight  AaoaMlon. 

Die  for 
IHbvr. 

Ai>p«reDi 
DeollnnttoB 

DilL  for 
IHoor. 

Wed. 
Thur. 
,  Prid. 

1 

2 
3 

h     m       B 

12  30  17.85 
12  33  55.39 
12  37  33.25 

9.071 
9.085 

S.    3   16  23!8    -58.23 

3  39  40.3      58.14 

4  2  54.4      58.03 

10  22*91 

10  41.92 

11  0.61 

n 
0.798 
0.785 
0.771 

h      m       B 

12  40  40.76 
12  44  37.31 
12  48  33.86 

1 

iSaU 
SUN. 
Mon. 

1 

4 
5 
6 

12  41   11.46 
12  44  50.04 
12  48  29.01 

9.100 
9.116 

9.l;il 

4  26     5.8 1  -57.91 

4  49  14.1      57.77 

5  12  18.9     57.61 

11   18.95 
11  36.93 
11  54.51 

0.756 
0.740 
0.723 

12  52  30.41 

12  56  26.97  , 

13  0  23.52 

Tuea. 
Wed. 
Thur. 

7 
6 
9 

12  52    8.39 
12  55  48.21 
12  59  28.47 

9.150 
9.109 
9.168 

5  35  19.9    -57.44 

5  58  16.7      57.27 

6  21     9.0      57.08 

* 

12  11.68 
12  28.42 
12  44.71 

0  706 
0.687 
0.668 

13     4  20.08 
13    8  16.63 
13  12  13.18 

Prid. 
iSaU 
SUN. 

10 
11 
12 

13    3    9.20 
13    6  50.41 
13  10  32.12 

9.208 
9.298 
9.249 

6  43  56.3    -56.87 

7  6  38.3     56.64 
7  29  14.6      56.39 

13    0.53 
13  15.88 
13  30.72 

0.648 
0.028 
0.607 

13  16    9.73 
13  20    6.29 
13  24     2.84 

Mon. 
Tues. 
,  Wed. 

13 
14 
15 

18  14  14.35 
13  17  57.10 
13  21  40.39 

9.270 
9.292 
9.315 

7  51  44.8   -56.13 

8  14     8.5      55.85 
8  36  25.3      55.55 

13  45.05 

13  58.85 

14  12.11 

0.586 
0.564 
0.541 

13  27  59.40 
13  31  55.95 
13  35  52.50 

Thur. 

Prid. 

Sat. 

1 

16 
17 
18 

13  25  24.24 
]8  29    8.67 
13  32  53.68 

9.21)9 
9.363 
9.388 

8  58  34.7 

9  20  36.4 
9  42  29.9 

-55.23 
54.90 
54.55 

14  24.81 
14  36.94 
14  48.48 

0.517 
0.493 
0.468 

13  39  49.05 
13  43  45.61 
13  47  42.16 

SUN. 

Mon. 

Tuea. 

19 
20 
21 

13  36  :i9.29 
13  40  25.52 
13  44   12  38 

0.414 
9.440 
9.466 

10     4  11.9   -54.18 
10  25  50.9     53.80 
10  47   17.5      53.40 

14  59.42 

15  9.75 
15  19.45 

0.442 
0.416 
0.390 

13  51  38  72 
13  55  35.27  i 
13  59  31.83  ; 

Wed. 
Thur. 
Prid. 

22 
23 
24 

13  47  59.88 
13  51  48.04 
13  55  36.88 

9.493 
9.521 
9.550 

11     8  34.3    -52.99 
11  29  41.0     52.56 
11  50  37.1      52.11 

15  28.50 
15  36.89 
15  44.60 

0.363 
0.335 
0.306 

14     3  28.38 
14     7  24.93 

14  11  21.48  1 

Sat 

SUN. 

Mon. 

25 
26 
27 

13  59  26.42 

14  3  16.67 
14    7    7.65 

9.,'>7!) 
9.009 
9.G40 

12  11  22.3   -51.65 
12  31  56.2,    51.17 
12  52  18.4     50.67 

15  51.6i 

15  57.93 

16  3.50 

0.277 
0.247 
0.216 

14  15  18.04 
14  19  14.60 
14  23  11.15 

Tues. 
Wed. 
'Hiur. 
Prid. 

28 
29 
30 
81 

14  10  59.37 
14  14  51.84 
14  18  45.09 
14  22  39.13 

9.671 
9.703 
9.736 
9.769 

13  12  28.5   -50.16 
13  32  26.2     49.63 

13  52   11.0      49.09 

14  11  42.6      48.53 

16    8.33 
16  12.41 
16  15.72 
16  18.21 

0.185 
0.153 
0.120 
O.0H7 

14  27     7.70  ' 
14  31     4.26 
14  35    0.81 
14  38  57  37 

Sat 

82 

14  26  33.98 

u.80:i 

S.  14  31     0.6   -47.96 

16  19  95 

0.053 

14  42  53.92 

MmidiMBAter  for  mc 
■ign  —  pi«flx6«l  to  tl 

AH  noon  B 
Ii6  honriy  ( 

laj  be  AMaiu'Hl  the  uune  m  tlu 
Dhonffo  of  declination  indicatoa 

it  for  nppnrent  i 
thnt  iontb  deell 

loon. 
Inatlooe 

Diff.  for  1  lioiir. 
+  9».856r> 
(Tnble  III.) 

166 


OCTOBER,   1890. 


m. 


§ 


e 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 

O 
1^ 


274 
275 
276 

277 
278 
279 

280 
281 
282 

283 
284 
285 

286 
287 
288 

289 
290 
291 

292 
293 
294 

295 
296 
297 

298 
299 
300 

301 
302 
303 
304 

305 


AT  OREENWIOH  MEAN  NOON. 


THE  SUN»S 


TBUB  LONOITUDB. 


II 


188  15  11.8 

189  14  15.6 

190  13  21.7 

191  12  30.0 

192  11  40.6 

193  10  53.6 

194  10    9.0 

195  9  26.7 

196  8  46.7 

197  8    8.9 

198  7  33.3 

199  7    0.0 

200  6  28.8 

201  5  59.6 

202  5  32.4 

203  5    7.1 

204  4  43.7 

205  4  22.1 

206  4    2.3 

207  3  44.2 

208  3  27.9 

209  3  13.3 

210  3    0.4 

211  2  49.1 

212  2  39.5 

213  2  81.7 

214  2  25.7 


215 
216 
217 
218 


2  21.5 

2  19.2 

2  18.9 

2  20.7 


219    2  24.5 


V 


II 


14  51.3 

13  55.0 

13  1.0 

12  9.2 

11  19.7 

10  32.6 

9  47.9 

9  5.5 

8  25.4 

7  47.5 

7  11.8 

6  38.4 


6 
5 
5 

4 
4 
3 


7.1 
37.8 
10.5 

45.1 
21.5 
59.8 


3  39.9 
3  21.7 
3    5.3 

2  50.5 
2  37.5 
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+1.99 
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29.2 

14 

15  18.2 

15  22.2 

56    3.1 

1.94 

56  18.0 

1.95 

0  15.8 

1.87 

0.5 

15 

15  26.3 

15  30.4 

56  33.0 

1.35 

56  47.9 

1.94 

1     1.4 

1.96 

1.5 

16 

15  34.4 

15  38.4 

57    2.7 

+1.212 

57  17.2 

+1.90 

1  49.8 

9.09 

2.5 

17 

15  42.2 

15  46.0 

57  81.4 

1.17 

57  45.3 

1.15 

2  41.7 

9.94 

3.5 

18 

15  49.7 

15  53.3 

57  58.9 

1.19 

58  12.1 

1.09 

3  37.2 

9.37 

4.5 

19 

15  56.8 

16    0.1 

58  24.9 

+  1.05 

58  37.2 

+J.OI 

4  35.5 

9.46 

5.5 

20 

16    34 

16    6.4 

58  49.0 

0.96 

59    0.1 

0.90 

5  35.3 

9.48 

6.5 

21 

16    9.2 

16  11.7 

59  10.4 

0.89 

59  19.7 

0.73 

6  34.8 

9.43 

7.5 

22 

16  13.9 

16  15.7 

59  27.8 

+0.69 

59  34.5 

+0.49 

7  32.1 

9.33 

8.5 

23 

16  17.1 

16  17.9 

59  39.4 

+0.34 

59  42.4 

+0.16 

8  26.9 

9.93 

9.5 

24 

16  18.1 

16  17.7 

59  43.2 

-0.04 

59  41.6 

-0.94 

9  19.2 

9.14 

10.5 

25 

16  16.6 

16  14.7 

59  87.5 

-0.46 

59  30.7 

-0.68 

10    9.7 

9.08 

11.5 

26 

16  12.2 

16    8  9 

59  21.3 

0.90 
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1.11 

10  59.2 

9.06 

12.5 

27 

16    4.9 
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58  54.7 

1.31 

58  37.9 

1.48 
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13.5 
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7.301 

7.985 

7.130 

7.019 

6.884 

6.757 

6.899 

6.500 

6.371 

6.949 

6.113 

5.083 

5.859 

5.791 

5.580 

5.450 

5.397 

5.106 

5084 

4.989 


Right  AsceoBioD, 


Diftfor 
IMiirate. 


DedinatioD. 


'  Diff-for 
1  If  iniite 


FRIDAY  31. 


h     m     « 

5  22  18.73 

•• 

9.9943 

N.23  44  23.5 

4.939 

5  24  36.40 

9.9048 

23  49  15.4 

4.799 

5  26  54.08 

9.9948 

23  53  59.4 

4.867 

5  29  11.78 

9.9050 

23  58  35.4  1 

4.534 

5  31  29.48 

9.9960 

24    3    3.4 

4.401 

5  :33  47.18 

9.9061 

24    7  23J>  , 

4.967 

5  36    4.89 

9.9051 

24  11  35.5 

4.134 

5  38  22.59 

9.9040 

24  15  39.5  , 

4.001 

5  40  40.28 

9.9048 

24  19  35.6 

3.866 

5  42  57.97 

9.9948 

24  23  23.7 

3.735 

,      5  45  15.64 

9.9043 

24  27    3.8 

2JI01 

1      5  47  33.2J» 

9.9939 

24  30  :)5.8  ; 

3.488 

5  49  50.91 

9.9084 

24  33  5*>.9 

3.335 

5  52    8.50 

9.9030 

24  37  16.0 

3.901 

'      5  54  26.07 

9.9990 

24  40  24.0 

3.067 

5  56  43.61 

9.9090 

24  43  24.0 

9.933 

5  59     1.11 

9.9913 

24  46  16.0 

9.800 

6     1   18.56 

9.9005 

24  49    0.0 

9.666 

6    3  35.97 

9.9807 

24  51  a5.9 

9.539 

6    5  53.33 

9.9888 

24  54    3.8 

9.300 

6    8  10.63 

9.9879 

24  56  23.8 

9.986 

6  10  27.88 

9.9880 

24  58  35.8  i 

9.133 

6  12  45.06 

9.9858 

25    0  39.8  ' 

9.000 

.     6  15    2.18 

9.9847 

,N.25    2  35.8 

1.867 

0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 

2 

3 

4 

5 

6 

7 

18 

19 

20 

21 

22 

23 


SATURDAY,  NOVEMBER  1. 
0  I     617  19.23  I    9.9888  IN.25    4  23.9  |      1.735 


PHASES  OF  THE  MOON. 


d 

h 

m 

<r   Last  Quarter  . 

.  Oct 

5 

8 

23.3 

#  New  Moon 

... 

13 

11 

5.0 

J>  First  Quarter . 

... 

20 

17 

36.5 

0  Full  Moon 

... 

27 

11 

41.9 

d       h 
C  Apogee  ....  Oct.      8      2.0 

C   Perigee 33    33.0 
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OCTOBER^  1890. 


XIII 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCE8. 

t 

C 

1 

Name  and  Direotlon 
of  Object. 

Noon. 

P.L 

of 

Diff. 

mi'. 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 

of 

Diff. 

IXh. 

P.L 

of 

Diff. 

Fomalhaiit 

W. 

0             t          U 

75    7  17 

g067 

76  44  4? 

9689 

78  2l'  46 

9607 

O          1        ft 

79  58  30 

9713 

a  Pegasi 

W. 

58  36  38 

3049 

60    5  49 

3049 

61  a5    2 

3049 

63    4  14 

3051 

Pollux 

E. 

64  54    3 

9490 

63  12  36 

9506 

61  31  35 

9596 

59  50  58 

9544 

RegiiluB 

E. 

100  58  28 

9499 

99  17    3 

9510 

97  36    2 

9598 

95  55  25 

9545 

2 

Fomalliaiit 

W. 

87  56  46 

91M 

89  31  19 

9813 

91     5  29 

9831 

92  39  17 

9849 

a  PegaRi 

W. 

70  29    4 

3061 

71  57  37 

3090 

73  26    0 

3100 

74  54   10 

3110 

a  Arietis 

W. 

26  57  16 

39W 

28  22  53 

3183 

29  49  23 

3140 

31  16  a) 

3193 

Pollux 

E. 

51  34  11 

9636 

49  56    5 

9654 

48  18  23 

9679 

46  41     5 

9680 

RegiiluB 

V,. 

87  38  27 

9639 

86    0  16 

9660 

84  22  30 

9668 

82  45    5 

9665 

Son 

E. 

128  32  41 

9964 

127    2    8 

3001 

125  31  57 

3019 

124    2    8 

3097 

3 

Fomalliaut 

W. 

100  22  32 

9938 

101  54    3 

9956 

10^3  25  11 

9974 

104  55  56 

9903 

a  PegnKi 

W. 

82  M  :)8 

3170 

a3  38  23 

3183 

a5    4  51 

3197 

8(>  31     4 

3911 

i 

a  Arietis 

W. 

:)8  38  25 

30»0 

40    7  25 

3055 

41  36  30 

3064 

43    5  36 

3056 

i 

Pollux 

E. 

38  40  39 

9780 

37    5  45 

9796 

35  31  14 

9815 

a3  57    6 

9633 

1 
1 

Regiilus 

E. 

74  43  47 

9760 

73    8  :« 

9786 

71  a3  50 

9603 

69  59  22 

9819 

1 

Sun 

R. 

116  38  29 

3194 

115  10  49 

3141 

113  4:)  29 

3157 

112  16  28 

3173 

1 

4 

a  Peffasi 
a  Arietis 

W. 

93  37  5.3 

aa» 

95    2  22 

3300 

96  26  34 

3316 

97  50  28 

3331 

W. 

50  30  37 

3070 

51  59  23 

3075 

5:)  28    3 

3080 

54  56  37 

3066 

Aldebaraii 

W. 

18  53  16 

3001 

20  23  28 

3001 

21  53  39 

3009 

2:)  23  49 

3069 

Regiiliis 

E. 

62  12    2 

9800 

60  39  28 

9903 

59    7  13 

9916 

57  a5  14 

9999 

1 

Sun 

E. 

105    6  10 

3950 

103  41    0 

3964 

102  16    6 

3978 

100  51  29 

9808 

5 

a  Arietis 

W. 

62  17  a5 

3117 

63  45  24 

3193 

65  13    6 

3199 

66  40  41 

3134 

Aldebaran 

W. 

30  54    7 

3090 

32  28  54 

3095 

33  53  34 

3031 

35  23    7 

3037 

* 

Regulufl 

E. 

49  59  26 

99S9 

48  29    0 

3000 

46  58  48 

3011 

45  28  49 

3091 

Sun 

E. 

93  52    6 

3351 

92  28  54 

3369 

91    5  54 

3373 

89  43    7 

3389 

6 

a  Arietis 

W. 

73  56  54 

3160 

75  23  51 

3165 

76  50  42 

3160 

78  17  28 

3173 

Aldebaran 

W. 

42  49    7 

3065 

44  18    0 

3070 

45  46  48 

3074 

47  15  30 

3078 

Regiilus 

E. 

38    1  57 

3069 

36  33    9 

3078 

35    4  31 

3086 

33  :i6    3 

3004 

Sun 

E. 

82  51  43 

3493 

81  29  53 

3430 

80    8  11 

3437 

78  46  96 

3443 

7 

• 

a  Arietis 

W. 

85  30  18 

3186 

86  56  42 

3190 

88  23    3 

3191 

8!)  49  23 

3103 

Aldelmran 

W. 

54  37  58 

3091 

56    6  19 

3003 

57  34  37 

3004 

59    2  54 

3005 

Sun 

E. 

72    0    6 

3464 

70  39    2 

3467 

69  18    0 

3469 

67  57     1 

3471 

8 

Aldebaran 

W. 

66  24  12 

3093 

67  52  30 

3091 

69  20  50 

9069 

70  49  12 

3087 

Pollux 

w. 

22  21  18 

3139 

23  48  40 

3139 

25  16  13 

3195 

26  43  56 

3118 

Sun 

E. 

61  12  27 

3473 

59  51  33 

3479 

58  30  38 

3471 

57    9  41 

3470 

9 

Aldebaran 

W. 

78  11  51 

3971 

79  40  36 

3067 

81     9  26 

3069 

82  :i8  22 

3057 

Pollux 

W. 

34    4  22 

3064 

35  32  51 

3077 

37     1  27 

3071 

38  30  11 

3065  . 

Sun 

E. 

50  24  22 

3456 

49    3    8 

3459 

47  41  50 

9448 

46  20  28 

3444 

JO 

Aldebaran 

W. 

90    4  40 

3096 

91  34  18 

3099 

93    4    3 

3015 

94  33  58 

3008 

Pollux 

W. 

45  55  52 

3031 

47  25  26 

3094 

48  55    9 

3017 

50  25     1 

3000  1 

Sun 

E. 

39  32  18 

3410 

38  10  23 

3413 

96  48  21 

3406 

a5  26  14 

3409  ! 

11 

Aldebaran 

W. 

102    5  44 

9970 

103  36  34 

9069 

105   7  a5 

9954 

106  38  45 

9946 

XIV. 
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177 


GEBBNWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direotion 
of  Object. 

Midnight 

P.L. 

of 

Dlff. 

XVh. 

P.L. 

of 

Dlff. 

xvmh 

P.L. 

of 

Dlff. 

9709 

XXIb. 

P.L. 

or 

Dlff. 

1 

Fomolhaut 

W. 

ef  34  5:3 

S790 

83  id  54 

9745 

0    1  $1 

84  46  33 

0            t        H 

86  21  51 

• 

9770 

a  Pegnsi 

W. 

64  33  24 

3054 

66    2  29 

3050 

67  31  29 

3065 

69    0  21 

3073 

Pollux 

E. 

.58  10  46 

9503 

.56  31     0 

9581 

54  51  39 

9500 

.5,3  12  42 

9617 

Regtilus 

E. 

94  1.5  12 

9509 

J>2  35  25 

9560 

90  56     1- 

9506 

89  \7    2 

9615 

3 

Fomalhaiit 

W. 

94   12  41 

9807 

95  45  42 

9684 

97  18  21 

9001 

98  50  38 

9990 

a  Pegaai 
a  Anetis 

W. 

76  22    8 

3191 

77  49  .52 

3139 

79  17  22 

3144 

80  44  38 

3156 

W. 

32  44  1.5 

3101 

.34  12  23 

3065 

35  40  51 

3073 

37    9  ;g 

3065 

Pollux 

E. 

45    4  \'i 

9706 

43  27  43 

9796 

41  51  39 

9744 

40  15  57 

9769 

Regulus 

E. 

81    8    4 

9709 

79  31  27 

9710 

77  55  1 1 

9736 

76  19  19 

9753 

Sun 

E. 

122  32  41 

3055 

121     3  36 

307t 

119  .34  5.3 

3060 

118    6  :30 

3107 

3 

Foroalhaiit 

W. 

106  26  18 

3011 

107  .56  19 

3090 

lOf)  25  5(> 

3047 

110  55  11 

3005 

a  Pegttsi 

W. 

87  57    0 

3995 

89  22  39 

3940 

90  48     1 

3955 

m  13    5 

3960 

a  Arietis 

W. 

44  34  41 

3060 

46    3  45 

3057 

47  32  47 

3060 

49     1  44 

3065 

Pollux 

E. 

32  23  21 

9869 

.30  .50    0 

9670 

29  17    2 

9887 

27  44  26 

9006 

Regulus 

E. 

68  25  17 

9835 

66  51  32 

9649 

65  18    5 

9663 

6:3  44  55 

96n 

Son 

E. 

no  49  47 

3189 

109  2:)  25 

3905 

107  .57  22 

3990 

106  31  37 

3935 

4 

a  Pegasi 

W. 

m  14   4 

3347 

100  37  21 

3369 

102    0  21 

3376 

10.3  23    2 

3395 

a  ArietiH 

W. 

56  25    3 

3009 

.57  .53  22 

3009 

.59  21  34 

3105 

(iO  49  38 

3119 

AldelmrHfi 

W. 

24  53  .59 

3003 

26  24    9 

3005 

27  54  14 

3010 

29  24   14 

3016 

Regulus 

E. 

.56    3  34 

9049 

54  :«    9 

9964 

53     1     0 

9066 

51  .30    6 

9976 

Sun 

E. 

99  27    7 

3305 

98    3     1 

3317 

16  39    9 

3390 

95  15  31 

3340 

5 

a  Arietitf 

W. 

(^8    8    8 

3140 

69  :)5  29 

3145 

71     2  44 

3150 

72  29  52 

3155 

Aldebaran 

W. 

:J6  52  32 

3043 

38  21  51 

3049 

39  51     3 

3055 

41  20    8 

3000 

Regulus 

E. 

43  .59    3 

3031 

42  29  29 

3041 

41     0    7 

3051 

.3J)  30  .57 

3000 

Son 

E. 

88  20  ;)0 

3309 

86  .58    4 

3400 

85  35  48 

3408 

84  13  41 

3416 

6 

a  Arietis 

W. 

79  44  10 

3177 

81   10  47 

3160 

82  .37  21 

3163 

84    3  51 

3160 

Aldebaran 

W. 

48  44    7 

3061 

50  12  40 

3064 

51  41     9 

3080 

53    9  35 

3060 

Regulus 

E. 

32    7  46 

3109 

30  39  39 

3111 

29  11  43 

3119 

27  43  57 

3196 

Son 

E. 

77  25    7 

3448 

76    3  45 

3453 

74  42  28 

3458 

73  21    15 

3461 

7 

a  Arietis 

W. 

91  15  41 

3104 

92  41  57 

3104 

94    8  13 

3105 

95  34  27 

3105 

Aldebitniii 

W. 

60  31  10 

3000 

61  .59  25 

3000 

63  27  40 

3005 

64  55  56 

3004 

Son 

E. 

66  36    4 

3479 

a5  15    9 

3479 

63  54  15 

3473 

62  33  21 

3473 

8 

Aldebamii 

W. 

72  17  .% 

3065 

73  46    4 

3069 

75  14  35 

3079 

76  43  II 

3075 

Pollux 

W. 

28  11  47 

3110 

2$)  :39  44 

3103 

31     7  49 

3006 

32  36    2 

3r60 

Son 

E. 

55  48  42 

3408 

.54  27  42 

3466 

53    6  38 

3403 

51  45  32 

3400 

9 

Aldebnran 

W. 

84    7  24 

3059 

85  ;36  3:3 

3040 

87    5  48 

3040 

88  35  10 

3034 

1 

Pollux 

W. 

39  59    3 

3050 

41  28    3 

3059 

42  .57  10 

3045 

44  26  27 

3036 

Son 

E. 

44  59    0 

3430 

43  37  28 

3435 

42  15  .50 

3430 

40  54    7 

3495 

10 

Aldebnran 

W. 

96    4    0 

3001 

5)7  .34  12 

9904 

99    4  3:3 

9067 

100  35    3 

9979 

Pollux 

w. 

51  55    4 

3001 

.5.3  25  16 

9003 

.54  55  38 

9965 

56  26  11 

9077 

■ 

Son 

E. 

34    4     1 

3308 

3-2  41  42 

3303 

31   19  18 

3367 

29  56  47 

3383 

.  II 

Aldebaran 

W. 

108  10    6 

9038 

109  41  38 

9090 

111   13  20 

9081 

112  45  14 

9019 

12 
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XV, 


GUBENWlOfl  MEAN  TIME. 


« 


LUNAR  DISTANCES 


Name  and  Direction 
of  Objeot. 


11     Pollux  W. 

Sun  E. 

15  Son  W. 
Mars  E  . 
a  Aquilaa  E  . 
jcpiter  e . 

16  Son  W. 
Mars  E  . 
aAqiiile  E. 
Jupiter  E  . 

17  Sun  W. 
Mars  E  . 
jopiter  e  . 
a  Aquilee  E  . 
Fotnnlliaut  E . 
or  Pegnsi  E  . 

18  Sun  W. 
Jupiter  E  . 
a  Aquilie  E  . 
Fomalhaut  E . 
a  Pegasi  E  . 

19  Sun  W. 
Antaras  W. 
Venus  W. 
Jupiter  E  . 
Fomalhaut  E  . 
a  Pegasi  E  . 

20  Sun  W. 
Antares  W. 
Venus  W. 
Fomalhaut  E . 
a  Pegasi  E  . 

21  Sun  W. 
Antares  W. 
Venu<?  W. 
a  Pegasi  E  . 
a  Arietis  E  . 

22  Sun  W. 
Antares  W. 
Venus  W. 
Mars  W. 
a  Arietis  E  . 

23  Suit  W. 


Noon. 


O  I         /< 

57  56  54 
28  34  10 


18  26  15 
64  20  0 
79  46  33 
82  .33  36 

30  20  26 
51  55  17 

68  57  26 

69  32  10 

42  33  15 
39  18  27 
56  18  58 
58  22  56 
86  17  4 
104  10  15 

54  59  50 
42  54  S3 
48  28  9 
73  20  25 
91  55  17 

67  ;J8  30 

25  35  55 
24  24  42 
29  21  18 
60  18  10 

79  29  10 

80  28  24 
39  15  0 
37  19  27 
47  17  56 
67  0  9 

93  28  51 

55  10  10 
50  32  26 
54  40  17 
95  9  26 

106  38  49 
67  16  55 
63  58  3() 

26  29  31 

81  20  39 

119  56  29 


P.L. 

of 

DIff. 


9968 
3379 

3113 
S895 
3449 
9665 

9975 
9893 
3495 
9617 

9886 
3756 
9555 
3677 
9703 
9969 

9819 
9501 
4196 
9059 
9877 

9747 
9500 
9753 
9458 
9647 
9837 

9665 
9397 
9699 
9698 
9854 

9099 
9330 
9548 
9968 
9419 

9581 
9979 
9485 
9477 
9378 

954R 


m^' 


O         »        II 

59  27  47 
27  11  30 


19  54  9 
6>  47  35 
78  25  12 
80  56  36 

31  51  II 
50  21  19 
67  36  56 
67  53  38 

44  5  52 

37  43  2 
54  39  1 

57  5  44 

84  40  28 
102  39  15 

56  34  2 
41  13  41 
47  18  32 
71  42  50 
90  22  29 

69  14  8 
27  17  7 

26  0  12 

27  39  5 

58  40  19 
77  55  30 

82  5  24 
40  58  39 

38  57  43 

45  41  13 
65  26  51 


P.L. 
of 

Diff. 


9959 
3375 

3090 
9887 
3449 
9676 

9969 
9815 
3509 
9609 

9876 
9749 
9548 
3713 
9696 
9949 

9803 
9495 
4915 
9655 
9869 

9739 
9484 
9739 
9453 
9649 
9836 

9678 


9617 
9719 
9861 


VP>. 


95    7    7 

9099 

54  55  26 

9393 

52  12  a3 

9539 

53    9  24 

9993 

93  26  19 

9413 

108  18  10 

9576 

69    3  26 

9973 

65  40  10 

9479 

28  11   17 

9479 

79  36  32 

9374 

121  36  35 

954& 

O    •    li 

60  58  52 

25  48  45 


21  22  31 
61  14  59 
77  3  51 
79  19  24 

33  22  11 
48  47  10 
66  16  41 

66  14  56 

45  38  42 
36  7  27 

52  58  55 

55  49  1 1 
&3  3  42 

101  7  59 

58  8  25 
3  >  32  19 

46  10  20 
70  5  10 
88  49  30 

70  49  57 

28  58  43 
27  36  9 
25  56  45 
57  2  30 

76  21  49 

83  42  34 
42  42  32 
40  36  15 
44  4  49 
63  5!)  42 

96  45  30 

56  40  53 

53  52  52 
51  39  2 
91  43    3 

109  57  37 
70  50    5 

67  21  52 

29  5:i  10 

77  52  20 

123  16  46 


P.L 

of 

Diff. 


9960 
3379 

3071 
9879 
3451 

9667 

9960 
9806 
3595 
9601 

9866 

9741 
9541 
3756 
9689 
9936 

9795 
9489 
4314 
9669 
9869 

9731 
9469 
9713 
9449 
9669 
9835 

9671 
9379 
9605 
9709 
9870 

9616 
9316 
9531 
3099 
9407 

9579 
9967 
9473 
9466 
9371 


Kb 


34  53  27 
47  12  50 
64  56  44 
64  36  3 

47  II  4:) 
34  31  41 
51  18  39 

54  ^)3  2:3 
81  26  48 
99  36  26 

59  42  58 
37  50  49 
45  3  40 

68  27  25 
87  16  23 

72  25  56 

30  40  42 
29  12  31 
24  14  20 

55  24  45 
74  48  7 

85  19  53 
44  26  38 
42  15  3 
42  28  48 
62  20  45 

98  24  3 
58  26  30 
55  :3:3  22 
50  9  16 
89  59  :i8 

111  37  10 
72  36  52 

69  3  43 

31  35  II 
76  8  3 

124  57  0 


P.L. 
of 


62  30    8 

9941 

24  25  56 

3371 

22  51  16 

30&9 

59  42  10 

9868 

75  42  31 

3454 

77  42    0 

9658 

9939 
9798 
3543 
9593 

9857 
9733 
9534 
3801 
9683 
9994 

9788 
9483 
4495 
9650 

9666 

9793 
9455 


9447 
9655 


9664 
9370 
9595 
9750 

9881 

9610 
9300 
9593 
3065 

9401 

9368 


9467 
9469 


XVL 
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GBBENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Nmdo  Mid  Direotion 
of  Objooi. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diff. 

XVlllh. 

P.L. 

of 

Diff. 

XXP>- 

P.L. 

of 

Difll 

O          /         If 

O           0        » 

O           «         /' 

O        i       «# 

11 

Pollux 

W. 

64     1  35 

yttusi 

65  33  13 

9093 

67    5    3 

9914 

68  37    5 

9006 

Suit 

E. 

23    3    6 

3371 

21  40  17 

3379 

20  17  28 

3374 

18  54  40 

3378 

15 

Suit 

W. 

24  20  25 

3034 

25  49  56 

3016 

27  19  48 

9001 

28  49  59 

9980 

Mars 

E. 

58    9  10 

9660 

56  35  59 

9860 

55    2  36 

9841 

53  29    2 

9833 

n  Aquihe 

E. 

74  21  16 

34S9 

73    0    6 

3465 

71  39    3 

3473 

70  18    9 

3483 

JUPITBR 

E. 

76    4  25 

9650 

74  26  38 

9641 

72  48  40 

9633 

71   10  31 

9696 

16 

Sun 

W. 

36  24  57 

9097 

37  56  41 

9916 

3J)  28  39 

9906 

41     0  50 

9806 

Mars 

E. 

45  38  20 

9780 

44    3  38 

9781 

42  28  45 

9779 

40  53  41 

9766 

a  Aquiltt 

E. 

63  37    6 

3564 

62  17  52 

3686 

60  59    3 

3615 

59  40  43 

3644 

JiTPITCR 

£. 

62  56  5!) 

9565 

61  17  44 

9577 

59  38  19 

9560 

57  58  43 

9569 

17 

Son 

W. 

48  44  57 

9848 

50  18  2:) 

9839 

51  52    0 

9830 

5.3  25  49 

9691 

Mars 

E. 

32  55  45 

9795 

31  19  38 

9718 

2J>  43  20 

9710 

28    6  53 

9901 

JOPITBR 

E. 

49  38  13 

9597 

47  57  trr 

9590 

46  16  52 

9513 

44  a5  .57 

9507 

CI  Aquilaa 

E. 

53  18  22 

3664 

52    4  15 

3013 

50  51     8 

3976 

49  :r>   3 

4046 

Foniiilhant 

E. 

79  49  46 

9676 

78  12  36 

9073 

7r»  sa  18 

9668 

74  57  55 

9663 

a  Pegas] 

E. 

98    4  39 

9013 

96  :«  37 

9003 

95    0  23 

9804 

93  27  56 

9885 

18 

Suif 

W. 

61  17  43 

9770 

62  52  39 

9ni 

64  27  45 

9763 

m    3    2 

9756 

JirPITXR 

E. 

36    9  10 

9477 

34  27  24 

9479 

32  45  29 

9467 

31     3  27 

9409 

Q  Aquile 

E. 

43  58  41 

4660 

42  55  33 

4688 

41  54  22 

4644 

40  55  22 

6095 

FoiDolhaiit 

E. 

66  49  38 

9646 

65  11  48 

9647 

6:3  33  56 

9646 

61  56    3 

9646 

a  Pegnsi 

E. 

85  43    9 

9661 

84    9  47 

9647 

82  :)6  19 

9843 

81     2  47 

9840 

19 

Buif. 

W. 

74    2    5 

9716 

75  :«  24 

9708 

77  14  54 

9700 

78  51  34 

9609 

Antares 

W. 

32  22  58 

9441 

34     5  32 

9493 

35  -18  27 

9418 

37  31  m 

9406 

Vcffus 

w. 

30  49  14 

9661 

32  26  19 

9666 

34    3  44 

96M 

:J5  41  27 

9640 

Ji;PtTKR 

E. 

22  31  52 

9446 

20  49  26 

9450 

19    7     2 

9451 

17  24  40 

9463 

Pomnlhaut 

E. 

53  47    5 

9600 

52    9  :12 

9666 

50  ;«    9 

9675 

48  54  5() 

9686 

«  PegABi 

E. 

73  14  25 

9637 

71  40  45 

9639 

70    7     8 

9649 

68  33  35 

9848 

ao 

8i;5 

W. 

86  57  22 

9667 

88  :)5    0 

9660 

90  12  48 

9643 

91  50  45 

9636 

An  tares 

w. 

46  10  56 

9361 

47  55  27 

9353 

49  40  10 

9345 

51  25    4 

9337 

Vritus 

w. 

43  54    4 

9565 

45  33  20 

9575 

47  12  49 

9566 

48  52  31 

9567 

Fomalhaiit 

E. 

40  53  14 

9775 

3!)  18  13 

9803 

37  43  49 

9833 

:)6  10    6 

9874 

aPegaai 

E. 

60  48    2 

»«4 

59  15  35 

9908 

57  43  2(i 

9096 

56  II  39 

9046 

31 

Sun 

W. 

100    2  44 

9604 

101  41  34 

9698 

ia3  20  31 

9509 

104  59  ;)7 

9686 

Antares 

w. 

60  12  Hi 

9309 

61  58  13 

9906 

6:)  44  18 

9900 

a5  :m)  3:3 

9984 

Vrnus 

w. 

57  14     4 

9515 

58  54  56 

9507 

<>0  36    0 

9500 

62  17  13 

9499 

, 

r^Pegasi 

E. 

48  40  n 

3093 

47  11  53 

3136 

45  44  27 

3184 

44  17  5i) 

3940 

Q  Arietia 

E. 

88  16    5 

9396 

m  ,32  24 

9391 

84  48  35 

9386 

8:3    4  40 

9389 

1 
;  32  1  Sofi 

W. 

113  16  51 

9564 

114  r.6  37 

9569 

1 16  36  21» 

9654 

118  16  27 

9651 

AntarvM 

w. 

74  23  45 

9958 

76  10  46 

99S4 

77  57  53 

9960 

79  45    6 

9946 

Vrnus 

w. 

70  45  43 

9469 

72  27  50 

9456 

74  10    6 

9451 

75  52  28 

9446  ' 

Mars 

w. 

33  17  18 

9457 

IH  59  31 

9453 

36  41  51 

9460 

:38  24   14 

9446 

aArietis 

E. 

74  23  43 

9367 

72  ;»  21 

9366 

70  54  56 

9364 

m  10  29 

9364 

23 

Soil 

W. 

126  37  16 

853S 

128  17  36 

9637 

129  57  58 

9636 

131  38  20 

9636 

180 
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XVII. 


GEBENWIOH  MEAN  TIME. 

LUNAli  DISTANCES. 

• 

23 

Name  and  Direction 
of  Objeot. 

* 

Noon. 

P.L. 
of 

Diff. 

Ulb- 

P.L. 
of 

DIfi. 

VIb. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

An  tares 

W. 

81  32  24 

9943 

O          1         11 

83  19  48 

S940 

85    7  16 

9937 

_^  O           /         tr 

86  54  49 

9935 

Vends 

W. 

77  34  ,58 

9441 

79  17  34 

9437 

81     0  16 

9433 

82  43    4 

9430 

Mars 

W. 

40    6  44 

9443 

41  49  18 

9439 

43  31  57 

9436 

45  14  40 

9433 

a  Anetis 

E. 

67  26    2 

9364 

65  41  35 

9365 

63  57  10 

9306 

62  12  46 

9368 

Aldebaran 

E. 

97  36  33 

9940 

95  49    5 

8937 

94     1  32 

9934 

92  13  .55 

9939 

24 

Venus 

W. 

91   18    8 

9417 

93     1  18 

S416 

94  44  30 

9415 

96  27  43 

9415 

Mars 

W. 

53  48  55) 

9496 

55  31  55 

9496 

.57  14  51 

9496 

58  57  48 

9496 

aAquilee 

W. 

54  44  26 

3446 

.56    5  51 

3393 

57  28  15 

3346 

58  51  33 

3304 

J  UPITER 

W. 

41  18  50 

9947 

43    6    6 

9946 

44  53  23 

9945 

46  40  44 

9945 

aArietis 

E. 

.53  32  13 

S396 

51  48  33 

9405 

50    5    6 

9416 

48  21  .54 

9499 

AlfleLMmin 

E. 

83  15    9 

999f> 

81  27  18 

9995 

79  :}9  27 

9995 

77  51  :17 

iOA 

25 

Mars 

W. 

67  32  16 

9436 

69  15  'O 

9438 

70  .57  40 

9449 

72  40  15 

9445 

fi  Aqiitlie 

W. 

65  58  5:i 

3148 

67  26    4 

3198 

68  53  40 

3110 

70  21  38 

3093 

Jupiter 

W. 

55  37  10 

99SI 

.57  24  21 

9954 

.59  11  27 

9958 

m  ,58  29 

9961 

a  Ai'ietia 

E. 

39  51   15 

9594 

38  10  35 

9553 

36  .30  34 

9584 

34  51    17 

9699  , 

AUIebnraii 

E. 

68  52  50 

9935 

67    5  15 

9938 

65  17  44 

9949 

63  30  19 

9947 

26 

a  Aquilie 

W. 

77  45  25 

3047 

79  14  39 

3045 

80  43  56 

9044 

82  13  14 

3044 

Jupiter 

W. 

69  52    5 

9986 

71  38  25 

9999 

73  ?4  35 

9999 

75  10  36 

9307 

Pomalhniit 

W. 

43  12  31 

9699 

44  .50  46 

9619 

4^  29  24 

9599 

48    8  20 

9588  1 

Aldebaran 

E. 

54  35    8 

9376 

52  48  33 

9983 

51     2    9 

9999 

49  15  .58 

9300  i 

Polhix 

E. 

98  41  54 

9961 

96  54  57 

9967 

95    8  10 

9974 

93  21  a3 

9981 

27 

a  Aqnilie 

W. 

89  38  51 

3074 

91     7  32 

3085 

92  36    0 

3096 

94    4  14 

3111 

Jupiter 

W. 

a3  .57  43 

9350 

85  42  29 

9360 

87  27     1 

9371 

89  U  18 

9381 

Fomnlhnnt 

W. 

56  25  4-2 

9566 

.58    5  24 

9566 

.59  45    6 

9567 

61  24  45 

9570 

. 

a  Pe^nsi 

W. 

42    5  57 

3339 

43  29  32 

3976 

44  54  11 

3930 

46  19  45 

3180 

Aldebaran 

E. 

40  28  30 

9354 

38  43  49 

9366 

.36  59  26 

9380 

35  15  2:} 

9396 

Pollux 

E. 

84  31  20 

9394 

82  45  .56 

S334 

81     0  46 

9345 

79  15  .52 

9355 

28 

Jupiter 

W. 

97  48  40 

9441 

99  31   16 

9454 

101   13  34 

9467 

102  55  ,34 

9481 

Fomnlhant 

W. 

69  41  32 

9601 

71  20  25 

9610 

72  59    7 

9619 

74  37  36 

<MMI    ' 

a  Pegasi 

W. 

53  37  31 

3061 

55    6  30 

3047 

56  35  44 

3035 

58    5  13 

30«7  ' 

Pollux 

E. 

70  35  22 

94H 

68  52    7 

9496 

67    9  11 

9430 

65  26  34 

9453  ! 

ReguluB 

E. 

106  40  17 

9419 

104  57    9 

9439 

103  14  19 

9445 

101  31  47 

9458  ■ 

29 

Fomalbaut 

W. 

82  46  20 

9689 

84  23  15 

9709 

85  59  52 

9716 

87  36  10 

9730 

a  Pcgasi 

W. 

65  34  27 

3014 

67    4  23 

3016 

68  34  16 

3019 

70    4    5 

3094 

Pollux 

E. 

56  58  22 

9596 

55  17  45 

9541 

53  37  28 

9556 

51  .57  ,32 

9571 

Kegulus 

E. 

93    3  52 

9597 

91  23  16 

9541 

89  43    0 

9556 

88    3    4 

9571 

30 

a  Pe^asi 
a  Anetis 

W. 

77  31   13 

3064 

79    0    7 

3074 

80  28  48 

3086 

81  57  15 

3097  1 

W. 

33  53  .39 

3014 

35  23  34 

3000 

:J6  .53  47 

9990 

38  24  12 

9989 

Pollux 

E. 

43  43  14 

9651 

42    5  28 

9067 

40  28    4 

9684 

38  51     3 

9701  : 

Regulus 

E. 

79  48  a3 

OAJJt 

78  10  41 

9669 

76  33  10 

9678 

74  55  59 

9093 

31 

aPegasi 
a  Anetis 

W. 

89  15  43 

3165 

90  42  34 

3180 

92    9    7 

3104 

93  35  23 

3910 

W. 

45  .57  40 

99n 

47  28  21 

9981 

48  58  57 

9986 

.50  29  28 

9991 

PoUux 

E. 

30  51  31 

9766 

29  16  45 

9805 

27  42  24 

9893 

26    8  25 

9B43 

Regulus 

E. 

66  55  14 

9769 

65  20    5 

9784 

63  45  17 

9790 

62  10  47 

9614 

1 

1 

xvm. 
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GBBE^WIOH  MEAK  TDIB. 

• 

LUNAR  DISTANCES. 

• 

NMneand  DirocUon 

A#  All! ant- 

Midnight. 

P.L. 
of 

xy^ 

P.L. 
of 

xvnih. 

P.L. 
of 

XXli> 

P.L. 
of 

23 

oi  \/moe». 

Diff. 

I>Iff. 

Diff 

Ulff. 

Antares 

W. 

88  42  25 

9933 

O          1       It 

90  30    4 

9931 

92  17  46 

2999 

94**   5  36' 

9996 

Vends 

W. 

84  25  56 

9496 

86    8  53 

9493 

87  51  55 

9491 

89  35    0 

9419 

Mars 

W. 

46  57  27 

9431 

48  40  17 

9430 

50  23    9 

9499 

52    6    3 

9497 

a  ArietiB 

E. 

60  28  27 

9379 

58  44  12 

9377 

57    0    4 

9389 

55  16    4 

9380 

Alclebaran 

E. 

90  26  15 

9930 

88  38  32 

9998 

86  50  46 

9997 

85    2  58 

9996 

24 

Venus 

W. 

98  10  56 

9415 

99  54  10 

9416 

101  37  22 

9416 

103  20  34 

9417 

Mars 

W. 

60  40  47 

9498 

62  23  43 

9496 

64    6  36 

9430 

65  49  28 

9433 

a  Aqiiilie 

W. 

60  15  40 

3965 

61  40  32 

3931 

63    6    4 

3901 

64  32  12 

3179 

Jupiter 

W. 

48  28    4 

9946 

50  15  23 

9947 

52    2  41 

9948 

53  49  57 

99S0 

aArietis 

E. 

46  39    0 

9443 

44  56  26 

9450 

43  14  15 

9477 

41  32  :)0 

9400 

AidebaraD 

E. 

76    3  47 

9997 

74  15  59 

9998 

72  28  13 

9930 

70  40  30 

9939 

25 

Mars 

W. 

74  22  45 

9450 

76    5    8 

9455 

77  47  24 

9461 

79  29  32 

9466 

a  Aqiiiln 

W. 

71  49  56 

3079 

73  18  31 

3068 

74  47  20 

3059 

76  16  20 

3059 

Jupiter 

W. 

62  45  26 

9965 

64  32  17 

9969 

66  19    0 

9974 

68    5  37 

9980 

a  Arietis 

E. 

33  12  52 

9667 

31  35  28 

9790 

29  59  15 

9780 

28  24  14 

9849 

AMebaraii 

E. 

61  43     1 

9951 

59  55  50 

9957 

58    8  47 

9963 

56  21  53 

9960 

26 

a  Aquilae 

W. 

83  42  32 

3047 

a5  11  46 

3051 

86  40  56 

3057 

88    9  58 

3065 

Jupiter 

W. 

76  56  25 

9315 

78  42    3 

9393 

80  27  29 

9331 

82  12  43 

9340 

Foinnlhaiit 

W. 

49  47  31 

9580 

51  26  53 

9574 

5:)    6  24 

9569 

54  46    1 

9567 

Aldebaraii 

E. 

47  29  59 

9310 

45  44  14 

9390 

43  58  44 

9331 

42  13  29 

9349 

Pollux 

E. 

91  35    6 

9989 

89  48  51 

9997 

88    2  48 

9306 

86  16  57 

9315 

27 

a  Aquile 

W. 

95  32  10 

3197 

96  59  47 

3143 

98  27    4 

3163 

99  5d  58 

3184 

Jupiter 

w. 

90  55  19 

9309 

92  39    5 

9405 

94  22  33 

9416 

96    5  45 

9498 

Foiiialhaut 

w. 

63    4  21 

9574 

64  43  51 

9560 

66  23  13 

9566 

68    2  27 

9503 

a  Pegasi 
AldelMiran 

w. 

47  46    7 

3155 

49  13  10 

3195 

50  40  49 

3100 

52    8  58 

3078 

E. 

33  31  42 

9411 

31  48  23 

9498 

30    5  28 

9445 

28  22  58 

9465 

Pollux 

B. 

77  31  13 

3366 

75  46  50 

9378 

74    2  43 

9390 

72  18  54 

9409 

28 

Jupiter 

W. 

104  37  14 

9494 

106  18  36 

9500 

107  59  37 

9599 

109  40  19 

9538 

Fomalhaiit 

W. 

76  15  52 

9640 

77  Sii  53 

9659 

79  31  38 

9663 

81     9    7 

9675 

a  Pegasi 

W. 

59  34  52 

3090 

61     4  40 

3016 

62  34  33 

3014 

64    4  30 

3013 

Pollux 

E. 

63  44  16 

9468 

62    2  18 

9489 

60  20  :)9 

9497 

58  39  21 

9511 

Regulus 

E. 

99  49  34 

9471 

08    7  40 

• 

9485 

96  26    4 

9409 

94  44  49 

9513 

29 

Foinalhaut 

W. 

89  12  10 

9745 

90  47  50 

9760 

92  23  10 

vm 

93  58    9 

97B9 

a  Pegasi 

W. 

71  33  48 

3030 

73    3  24 

3037 

74  32  51 

3045 

76    2    8 

3055 

Pollux 

E. 

50  17  57 

9587 

48  38  44 

9609 

46  59  52 

9619 

45  21  23 

9634 

Reguhia 

E. 

86  23  28 

9586 

84  44  14 

9601 

m    5  19 

9616 

81  26  46 

9631 

30 

a  Peffaai 
a  Anetia 

W. 

83  25  28 

3110 

84  as  26 

3193 

86  21     8 

3136 

87  48  34 

3150 

W. 

39  54  47 

9077 

41  25  28 

9975 

42  56  12 

9974 

44  26  57 

9976 

Pollux 

E. 

37  14  23 

9718 

a5  38    7 

9735 

34    2  14 

9751 

32  26  42 

9767 

1 

Re;;ulu8 

E. 

73  19    9 

9706 

71  42  40 

9794 

70    6  32 

9730 

68  30  43 

9754 

'31 

aPe^ai 
a  Arietta 

W. 

95    1  19 

3997 

m  26  5ii 

3943 

97  52  15 

3360 

99  17  13 

3977 

1 

1 

W. 

51  59  52 

9997 

53  30    9 

3004 

55    0  17 

3011 

56  30  18 

3018 

Pollux 

E. 

24  34  53 

9864 

23     1  49 

9884 

21  29    9 

9905 

19  56  56 

9099 

Regulus 

E. 

60  36  37 

9896 

59    2  45 

9843 

57  29  13 

9857 

55  55  59 

9871 
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I. 


AT  GREENWICH  APPARENT  NOON. 


1 


Sat. 

SUN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Tliur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 


I 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Bight  AaoenBion. 


h     m       ■ 

14  26  31.31 
14  30  26  96 
14  34  23.43 

14  38  20.74 
14  42  18.89 
14  46  17.90 

14  50  17.76 
14  54  18.48 

14  58  20.07 

15  2  22.52 
15  6  25.83 
15  10  29.99 

15  14  35.01 
15  18  40.88 
15  22  47.58 

15  26  55.11 
15  31  3.47 
15  35  12.65 

15  39  22.64 
15  43  33.43 
15  47  45.02 

15  51  57.39 

15  56  10.53 

16  0  24.44 

16  4  39.10 
16  8  54.51 
16  13  10.65 

16  17  27.50 
16  21  45.07 
16  26  3.33 

16  30  22.27 


DiiTfor 
1  Honr. 


9.802 
9.837 
9.871 

9.906 
9.941 
9.976 

0.012 
0.048 
0.084 

0.120 
0.156 
0.192 

0.227 
0.262 
0.297 

0.331 
0.365 
0.399 

0.433 
0.466 
0.499 

0.531 
0.563 
0.595 

0.627 
0  657 
0.687 

0.717 
0.746 
0.774 


10.802 


Apparent 
Deolinatlon. 


H 


S.  14  30  47.5 

14  49  51.7 

15  8  41.5 

15  27  16.6 

15  45  36.5 

16  3  40.8 

16  21  29.1 

16  39  1.2 

16  56  16.5 

17  18  14.4 
17  29  54.6 

17  46  16.8 

18  2  20.4 
18  18  5.1 
18  33  30.5 

18  48  36.2 

19  3  21.8 
19  17  46.8 

19  81  50.8 

19  45  33.5 

19  58  54.5 

20  11  53.6 
20  24  30.3 
20  36  44.3 

20  48  35.3 

21  0  2.9 
21  11  6.8 

21  21  46.9 

21  32  2.7 

21  41  54.0 

S.21  51  20.4 


DUUfor 
IHenr 


-47.96 
47.38 
46.77 

-46.15 
45.51 
44.85 

-44.17 
43.48 
42.77 

-42.04 
41.29 
40.53 

-.39.75 
38.96 
38.14 

-37.31 
36.46 
.35.60 

-34.72 
33.82 
32.91 

-31.99 
31.05 
30.10 

-29.14 
28.16 
27.17 

-26.16 
25.14 
24.11 

-23.07 


Seml- 
diametflr. 


Sldeteal 
Time  of 
Semi- 
diameter 
Paasing 
pferidian 


tf 


6  9.83 

6  10.07 

6  10.31 

6  10.55 

6  10.79 

6  11.02 

6  11.25 

6  11.48 

6  11.71 

6  11.93 

6  12.16 

6  12.38 

6  12.60 

6  12.81 

6  13.03 

6  13.24 

6  13.45 

6  13.66 

6  13.87 

6  14.07 

6  14.27 

6  14.46 

6  14.65 

6  14.84 

6  15.02 

6  15.20 

6  15.37 

6  15.53 

6  15.69 

6  15.84 


16  15.99 


66.97 
67.09 
67.20 

67.32 
67.43 
67.55 

67.67 
67.79 
67.91 

68.03 
68.15 
68.27 

68.39 
68.51 
68.63 

68.74 
68.86 
68.97 

69.09 
69.20 
69.31 

69.42 
69.53 
69.64 

69.74 
69.84 
69.94 

70.04 
70.14 
70.23 

70.32 


BqoatioD  of 

Time, 

to  be 
Sabtraeted 

ttom 
Apparent 

Time. 


m       ft 

16  19.94 
16  20.84 
16  20.92 

16  20.17 
16  18.57 
16  16.13 

16  12.83 
16  8.67 
16  3.65 

15  57.77 
15  51.04 
15  43.46 

15  35.02 
15  25.74 
15  15.62 

15  4.67 
14  52.89 
14  40.31 

14  26.92 
14  12.72 
13  57.73 

13  41.97 
13  25.43 
13  8.13 

12  50.0T 
12  31.26 
12  11.72 

11  51.48 
11  30.54 
11  8.90 

10  46.58 


Difll  for 
1  Hoar. 


e 
0.053 

0.019 

0.015 

0.050 
0.085 
0.120 

0.156 
0.192 
0.228 

0.264 
0.300 
0.335 

0.370 
0.405 
0.440 

0.474 
0.508 
0.642 

0.576 
0.609 
0.642 

0.674 
0.706 
0.r38 

0.709 
0.799 
0.829 

0.859 
0.888 
0.916 

0.944 


XoTC^The  mean  time  of  semidiameter  passing  may  be  foand  by  snbtraoting  0M9  fW»m  the  sidereal  time. 
The  siicn  —  prefixed  to  the  hourly  ohange  of  declination  indloates  that  toath  deoUnationa  are  inoi 


iBK. 
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H 

i 

^ 

5 

• 

c 

5 

5 

«4 

%» 

o 

o 

K 

H 

& 

& 

Sat. 

1 

SVN. 

2 

Mon. 

3 

Tue». 

4 

Wed. 

5 

Thur. 

6 

Prid. 

7 

Sat. 

8 

SUN. 

9 

Mon. 

10 

Tues. 

11 

Wed. 

12 

Thur. 

13 

Frid. 

14 

iSat. 

15 

\SUN, 

16 

IMOD. 

17 

Tues. 

18 

Wed. 

19 

Thur. 

20 

Frid. 

21 

Sat. 

22 

SUN. 

23 

Mon. 

24 

Tues. 

25 

Wed. 

26 

Thur. 

27 

Frid. 

28 

Sat. 

29 

SUN. 

30 

Moo. 

31 

THE  SUN'S 


▲pp&reat 
BIf  hi  ▲soeDtion. 


b     ID       « 

4  26  33.98 
4  30  29.64 
4  34  26.12 

4  38  23.44 
4  42  21.60 
4  46  20.61 

4  50  20.47 
4  54  21.19 

4  58  22.78 

5  2  25.22 
5    6  28.52 

5  10  32.67 

6  14  37.67 
5  18  43.51 
5  22  50.20 

5  26  57.71 
5  31  6.04 
5  35  15.19 

5  39  25.15 
5  43  35.91 
5  47  47.46 

5  51  59.79 

5  56  12.89 

6  0  26.75 

6  4  41.37 
6  8  56.73 
6  13  12.82 

6  17  29.62 
6  21  47.13 
6  26     5.33 


16  30  24.21 


DUE  for 
1  Hoar. 


■ 
9.803 

9.837 

9.871 

9.906 
9.941 
9.976 

0.012 
0.048 
0.084 

0.1^ 
0.156 
0.191 

0.226 
0.261 
0.296 

0.330 
0.364 
0.398 

0.432 
0.466 
0.498 

0.530 
0.562 
0.594 

0.625 
0.655 
0.685 

0.715 
0.744 
0.772 


10.800 


4pIMa«nt 
Dacllnatton. 


O     i 

14  31 


// 


S.  14  31  0.6 

14  50  4.6 

15  8  54.3 

15  27  29.2 

15  45  48.9 

16  3  53.1 

16  21  41.1 
16  39  12.9 

16  56  27.9 

17  13  25.6 
17  30  5.6 

17  46  27.5 

18  2  30.8 
18  18  15.2 
18  33  40.3 

18  48  45.7 

19  3  30.9 
19  17  55.5 

19  31  59.1 
19  45  41.5 

19  59  2.2 

20  12  0.9 
20  24  37.3 
20  36  50.9 

20  48  41.5 

21  0  8.8 
21  11  12.4 

21  21  52.1 
21  32  7.6 
21  41  58.5 

S.  21  51  24.6 


Diftfor 
1  Hoar. 


-47.96 
47.37 
46.76 

-46.14 
45.50 

44.84 

-44.16 
43.47 
42.76 

-42.03 
41.28 
40.52 

-39.74 
38.95 
38.13 

-37.30 
36.45 
35.59 

-34.71 
33.81 
32.90 

-31.98 
31.04 
30.09 

-29.13 
28.15 
27.16 

-26.15 
25.13 
24.10 

-23.06 


gqaatlonof 

Time, 

to  be 

Added  to 

Meftii  Time. 


m       ■ 

6  19.95 

6  20.84 

6  20.91 

6  20.15 

6  18.54 

6  16.09 

6  12.78 

6  8.61 

6  3.58 

5  57.70 

5  50.96 

5  43.37 

5  34.93 

5  25.64 

5  15.51 

5  4.55 

4  52.77 

4  40.18 

4  26.78 

4  12.58 

3  57.58 

3  41.81 

3  25.27 

3  7.97 

2  49.91 

2  31.10 

2  11.56 

1  51.32 

1  30.37 

1  8.73 


10  46.41 


Diff.  for 
IHoor. 


0.053 
0.019 
0.015 

0.050 
0.085 
0.120 

0.156 
0.192 
0.228 

0.264 
0.300 
0.335 

0.370 
0.405 
0.440 

0.474 
0.508 
0.542 

0.576 
0.609 
0.642 

0.674 
0.706 
0  738 

0.769 
0.799 
0.829 

0.859 
0.888 
0.916 

0.944 


-The  effaldUuiMter  for  meea  nooo  m«y  be  Moamed  tbe  a*iae  es  that  for  appareot  noon. 
Tb«  aiipi  —  pcwflzed  to  tbe  boarly  ohange  of  declination  indicatea  that  aontb  declination! 


Sidenal 

Time, 

or 

Bight  AeeeiiHion 

of 

ICeaaSon. 


b     m       e 

4  42  53.92 
4  46  50.48 
4  50  47.03 

4  54  43.59 

4  58  40.14 

5  2  36.70 

5  6  33.25 
5  10  29.81 
5  14  26.36 

5  18  22.92 
5  22  19.48 
5  26  16.04 

5  30  12.59 
5  34  9.15 
5  38  5.70 

5  42  2.26 
5  45  58.81 
5  49  55.37 

5  53  51.93 

5  57  48.49 

6  1  45.04 

6  5  41.60 
6  9  38.16 
6  13  34.72 

6  17  31.27 
6  21  27.83 
6  25  2-1.38 

6  29  20.94 
6  33  17.50 
6  37  14.06 


16  41   10.62  I 


Diff.  far  1  Hoar, 
4.9-.8565. 
(Table  m.) 
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g 


O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


3 

O 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


TBT7S  LONQITUDB. 


219  2  24.5 

220  2  30.4 

221  2  38.3 

222  2  48.3 

223  3    0.4 

224  3  14.6 

225  3  30.9 

226  3  49.2 

227  4    9.4 

228  4  31.4 

229  4  55.2 

230  5  20.8 

231  5  48.1 

232  6  16.9 

233  6  47.1 

234  7  18.7 

235  7  51.6 

236  8  25.8 

237  9     1.3 

238  9  37.9 

239  10  15.6 

240  10  54.5 

241  11  34.5 

242  12  15.7 

243  12  58.1 

244  13  41.7 

245  14  26.5 

246  15  12.6 

247  16    0.0 

248  16  48.8 

249  17  38.9 


V 


2 
2 
2 

2 
2 
2 


It 
0.6 

6.3 

14.1 

24.0 
35.9 
49.9 


3  6.1 
3  24.3 
3  44.4 


4 
4 
4 

5 
5 

6 

6 

7 
7 


6.2 
29.8 
55.3 

22.5 
51.1 
21.1 

52.5 
25.3 
59.4 


8  34.7 

9  11.1 
9  48.6 

10  27.4 

11  7.3 

11  48.3 

12  30.5 

13  13.9 

13  58.6 

14  44.5 

15  31.7 

16  20.3 

17  10.3 


DUE  for 
IHonr. 


50.20 
50.99 
60.38 

50.46 
50.55 
50.64 

50.72 
50.80 
50.88 

50.96 
61.03 
51.10 

61.17 
61.23 
51.29 

51.34 
61.39 
61.45 

51.50 
51.66 
51.61 

51.66 
51.71 
51.75 

51.80 
51.84 
51.89 

61.94 
51.99 
52.05 


162.11 


LATITUDE- 


n 


-0.06 

-f  0.06 

0.17 

+  0.26 
0.33 
0.36 

+  0.36 
0.35 
0.30 

+  0.22 

0.12 

+  0.01 

-  0.11 
0.24 
0.37 

-  0.49 
0.60 
0.68 

-0.73 
0.75 
0.74 

-0.70 
0.64 
0.55 

-0.43 
0.30 
0.17 

-0.03 

+  0.10 

0.22 

+  0.81 


Logultlmi 

of  «lie 

Bftdiiu  Yeotor 

of  «lie 

Barth. 


9.9964750 
9.9963664 
9.9962592 

9.9961532 
9.9960484 
9.9959446 

9.9958417 
9.9957396 
9.9956384 

9.9955380 
9.9954384 
9.9953396 

9.9952415 
9.9951441 
9.9950476 

9.9949521 
9.9948578 
9.9947648 

9.9946731 
9.9945829 
9.9944945 

9.9944081 
9.9943237 
9.9942414 

9.9941613 
9.9940835 
9.9940080 

9.9939350 
9.9938644 
9.9937962 

9.9937803 


DilTfor 
1  Hour. 


-46.6 
46.0 
44.4 

-43.9 
43.6 
43.1 

-42.7 
42.4 
42.0 

-41.7 
41.3 
41.0 

-40.7 
40.4 
40.0 

-30.6 
39.1 
38.5 

-37.9 
37.2 
36.4 

-36.6 
34.7 
33.8 

-32.9 
31.9 
80.9 

-29.9 
28.9 
27.9 

-27.0 


Hi 

of 
BIderMlKooB. 


^OTB.— The  nnmbora  in  oolnnm  X  correopond  to  the  tmo  eqnliiox  of  the  dfttot  in  oolnnm  X',  to 
the  imMi  oqnlnox  of  Jmanarj  <H.O. 


T— m ;— 

9  15  84.81 
9  11  88.90 
9  7  42.99 

9  3  47.08 
8  59  51.17 
8  55  55.26 

8  51  59.35 
8  48  8.44 
8  44  7.53 

8  40  11.62 
8  36  15.71 
8  32  19.80 

8  28  28.89 
8  24  27.98 
8  20  32.07 

8  16  36.16 
8  12  40.25 
8  8  44.34 

8  4  48.43 
8  0  52.52 
7  56  56.61 

7  58  0.70 
7  49  4.78 
7  46  8.87 

7  41  12.96 
7  87  17.06 
7  88  21.14 

7  29  26.28 
7  25  29.82 
7  21  88.41 

7  17  87.49 


DUt  for  1  Hour, 
— 9*.  8896. 

(TUiio  n.) 
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GEBBlfWIOH  MEAN  TIME. 


9 

I 


THE  MOON'S 


1 
2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 
18 

19 
20 
21 

22 


24 

25 

26 
27 


29 


81 


Noon* 


15  9.0 
15  0.0 
14  58.8 

14  49.8 
14  48.2 
14  50.0 

14  54.4 

15  1.1 
15  9.6 

15  19.4 
15  29.6 
15  89.7 

15  48.8 

15  56.5 

16  2.6 

16  6.8 
16  9.8 
16  10.2 


16 
16 
16 


9.9 
8.4 
5.7 


16  1.7 
15  56.4 
15  49.8 

15  4L9 
15  82.9 
15  28.5 

15  14.0 
15  5.2 
14  57.7 

14  62.0 


Midnight. 


t  M 

15  4.2 
14  56.8 
14  51.0 

14  48.4 
14  48.7 
14  51.8 

14  57.5 

15  5.2 
15  14.4 

15  24.5 
15  84.7 
15  44.4 

15  52.9 

15  59.8 

16  4.9 

16  8.2 
16  9.9 
16  10.2 


16 
16 
16 


9.8 
7.2 
8.9 


15  59.3 
15  53.3 
15  46.0 

15  87.5 
15  28.3 
15  18.7 

15  9.5 
15  1.8 
14  54.6 

14  50.0 


HOBIZONTAL  PABALLAX. 


IMOOIIa 


55  29.4 
54  56.2 
54  31.7 

54  17.1 
54  18.0 
54  19.4 

54  85.6 

55  0.3 

55  31.7 

56  7.5 

56  45.2 

57  22.0 

57  55.6 

58  24.0 
58  46.1 


59 
59 
59 


1.6 
10.8 
14.3 


59  13.2 
59  7.6 
58  57.6 

58  43.1 
58  23.6 
57  59.2 

57  30.1 
56  57.3 
56  22.5 

55  47.8 
55  15.4 
54  47.8 

54  26.9 


Diitfor 
IHonr. 


It 
-1.54 

0.82 

-0.40 

-M).05 

0.48 

+0.87 
1.18 
1.41 

+1.55 
1.57 
1.49 

+1.30 
1.06 
0.79 

+0.51 

0.87 

+0.05 

-0.15 
0.33 
0.51 

-0.71 
0.92 
1.12 

-1.30 
1.42 
1.47 

-1.41 
1.27 
1.03 

-0.71 


Midnight. 


// 


55  11.8 
54  42.8 
54  23.1 

54  13.7 
54  14.9 
54  26.3 

54  47.0 

55  15.3 

55  49.2 

56  26.3 

57  3.9 

57  39.4 

58  10.5 
58  35.9 

58  54.7 

59  6.9 
59  13.2 
59  14.3 

59  10.9 
59  3.1 
58  50.9 

58  34.0 
58  12.0 
57  45.2 

57  14.1 
56  40.1 
56    5.0 

55  31.1 
55  0.9 
54  86.4 

54  19.5 


Dlff.  for 
1  Hoar. 


-1.39 
1.03 
0.61 

-0.17 

+0.27 

0.68 

+1.04 
1.31 
1.50 

+1.58 
1.54 
1.40 

+1.19 
0.93 
0.65 

+0.39 
+0.15 
-0.05 

-0.24 
0.42 
0.61 

-0.82 
1.02 
1.21 

-1.37 
1.45 
1.45 

-1.36 
1.16 
0.87 

-0.52 


UPPSB  TRANSIT. 


Meridian  of 
Oroenwieh. 


E   ni 

16  8.4 

16  59.6 

17  48.7 

18  35.4 

19  20.0 

20  2.9 

20  44.9 

21  26.9 

22  9.9 

22  54.9 
28  42.9 

6 

0  84.5 

1  30.1 

2  29.1 

3  29.7 


Difll  for 
1  Hoar. 


4 
5 

6 

7 
8 


80.0 
28.0 

22.9 

14.7 

4.1 


8  52.4 

9  40.4 

10  29.1 

11  19.2 

12  10.9 

13  3.9 

13  57.8 

14  49.8 

15  40.4 

16  28.4 


m 
2.16 

2.09 

2.00 

1.90 
1.82 
1.77 

1.75 
1.77 
1.83 

1.94 
2.07 


2.23 
2.39 
2.49 

2.52 
9.46 
2.35 

2.22 
2.11 
2.04 

2.01 
2.01 
2.06 

2.12 
2.18 
2.22 

2.21 
2.15 
2.05 

1.05 


AQE. 


Koon. 
18.5 

19.5 
20.5 

21.5 
22.5 
23.5 

24.5 
25.5 
26.5 

27.5 
28.5 
29.5 

0.9 
1.9 
2.9 

3.9 
4.9 
5.9 

6.9 
7.9 
8.9 

9.9 
10.9 
11.9 

12.9 
13.9 
14.9 

15.9 
16.9 
17.9 

18.9 
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V. 


OliBBNWIOH  MBAK  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  A Aoension. 


Diftfor 
1  Minnte. 


Beolmation. 


DiiCfor  H--^ 
iMinate.*""* 


Right  Asoenaion. 


Diftfor 
1  Minate. 


Declination. 


Dim  for 
llMnute. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  1. 


h  m 
6  17 
6  19 
6  21 
6  24 
6  26 
G  28 
6  30 
6  3:) 
6  35 
6  37 
6  40 
6  42 
6  44 
6  46 
6  49 
6  51 
6  53 
6  55 

6  58 

7  0 
7  2 
7  4 


7 

7 


7 
9 


■ 

« 

19.23 

fLQiSX 

36.21 

9.2693 

53.11 

9.9810 

9.93 

9.2797 

26.67 

9.9769 

43.31 

9.9766 

59.86 

9.9751 

16.32 

9.9735 

:I2.68 

9.9718 

48.9} 

9.9700 

5.08 

9.9689 

21.11 

9.9663 

37.03 

9.9643 

52.83 

9.9693 

8.51 

9.9603 

24.0/ 

9.9569 

39.50 

9.9561 

54.80 

9.9538 

9.96 

9.9315 

24.98 

9.9499 

39.86 

9.94<» 

54.60 

9.9444 

9.19 

9.9419 

23.63 

8.9393 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 


11 
13 
16 
18 
20 
22 
25 
27 
29 
31 
33 
36 
38 
40 
42 
44 
47 
49 
51 
53 
55 
57 
0 
2 
4 


N.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

N.25 


SUNDAY  2. 


NJ25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

N.24 


37.91 

9.9367 

52.04 

9.9341 

6.00 

9.9314 

19.80 

9.9986 

33.43 

9.9957 

46.89 

9.9999 

0.18 

9.9900 

13.29 

9.9171 

26.23 

9.9149 

38.99 

9.9119 

51.57 

9.9081 

sm 

9.9049 

16.16 

9.9017 

28.17 

9.1966 

3J).J>9 

9.1954 

51.62 

9.19-29 

3.05 

9.1689 

14.28 

9.1856 

25.32 

9.1893 

36.16 

9.1789 

46.79 

9.1754 

57.21 

9.1719 

7.42 

9.16» 

17.43 

9.1651 

27.23 

1.1615 

4 

6 

7 

9 

10 

11 

12 

13 

14 

14 

15 

15 


23!9 


4.0 
36.2 

0.4 
16.7 
25.1 
25.7 
18.4 

3.2 
40.1 

9.2 
30.5 
15  43.9 
15  49.6 
47.6 
37.8 
20.3 
55.2 
22.4 
42.0 
53.9 


15 
15 
15 
14 
14 
13 
12 


11  58.2 

10  55.0 

9  44.3 


8  2ao 


7 
5 
3 
I 

0 
58 
55 
5.3 
51 


0.2 
27.0 
46.4 
58.4 

3.0 

0.2 
50.1 
32.8 

8.2 
48  36.4 
45  57.5 
11.4 
18.2 
17.9 
10.6 
56.3 

a5.o 

6.7 

31.6 

16  49.6 

13  0.7 

9  5.0 

5  2.6 

0  5:3.5 


43 
40 
37 
34 
30 
27 
24 
20 


1.736 
10109 
1.470 
1.338 
1.906 
1.075 
0.944 
0.819 
0.661 
0J56O 
0.490 
0.969 
0.159 
•I-  0.031 
-0.098 
0.997 
U.355 
0.489 
OUJIO 
0.738 
0.865 
0.991 
1.116 
1.949 


1.368 
1.499 
1.615 
1.738 
1.809 
1.985 
9.107 
9.998 
9.349 
9.470 
9J>») 
9.708 
9.897 
9.946 
3.063 
3.180 
3.997 
3.413 
3.598 
3.643 
3.758 
3.879 
3.964 
4M6 
4.907 


0 
1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


h 

8 
8 
8 


m 

4 

6 

8 


8  10 
8  13 
8  15 
8  17 
8  19 
8  21 
8  23 
8  25 
8  28 
8  30 
8  32 
8  34 
8  3() 
8  38 
8  40 
8  42 
8  44 
8  46 
8  49 
8  51 
8  53 


MONDAY  3. 


23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
N.21 


■ 

8 

27.23 

9.1615 

36.81 

9.1579 

46.18 

9.1544 

55.34 

9.1508 

4.28 

9.1473 

13.01 

9.1437 

21.52 

9.1400 

»).81 

9.1363 

37.88 

9.1397 

45.73 

9.1990 

5.3.36 

9.1953 

0.77 

9.1916 

7.95 

9.1178 

14.91 

9.1141 

21.65 

9.1104 

28.16 

9.1067 

34.45 

9.1099 

40.51 

9.0999 

46.35 

9.0954 

51.96 

9.0917 

57.35 

9.0879 

2.51 

9.0M9 

7.45 

9.0804 

12.16 

9.0767 

52 
47 
43 
38 


0  5^.5 
56  37.7 
15.3 
46.2 
10.6 
28.5 
33  39.9 
28  44.8 
23  43.3 
18  35.5 
21.4 
0.9 
34.1 
1.1 
22.0 
45  3(>.8 
39  45.5 
48.1 
44.7 
35.4 
20.1 
58.9 
31.8 
59.0 


13 

8 

2 

57 

51 


33 
27 
21 
15 
8 
2 
55 


TUESDAY  4. 


8  55 
8  57 
8  59 
1 


9 
9 
9 
9 
9 
9 
9 
9 


3 

5 

7 

9 

11 

13 

15 


9  17 
9  19 
9  21 
9  2:} 

9  25 
9  27 
9  29 
9  31 
9  dS 
9  36 
9  38 
9  39 
9  41 
9  43 


16.65 

9.0799 

20.91 

9.0699 

24.95 

9.0655 

28.77 

9.0617 

32.36 

9.0580 

35.73 

9.0543 

38.88 

9.06O7 

41.81 

9.0470 

44.52 

9.0439 

47.00 

9.0395 

49.26 

9.0359 

51.31 

9.0393 

5.3.14 

9.0987 

54.75 

9.0951 

56.15 

9.0916 

57.:M 

9.0180 

58.31 

9.0144 

59.07 

9.0100 

59.62 

9.0074 

59.96 

9.0039 

0.09 

9.0005 

0.02 

1.9971 

59.75 

1.0937 

59.27 

1.9003 

58.59 

1.9670 

N,21 
21 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
19 
19 
18 

^r.l8 


49 
42 

a5 

28 
21 
14 
7 
0 
52 


20.4 
.36.1 
46.1 
50.4 
49.1 
42.3 
30.1 
12.4 
49.2 
45  20.5 
37  46.5 
30  7.2 
22  22.6 
14  32.8 
37.8 
37.6 
32.3 
22.0 
6.7 
46.4 
21.1 
50.9 
15.9 
36.0 
51.3 


6 
58 
50 
42 
34 
25 
17 
8 
0 
51 
42 


4.907 
4.318 
4.499 
4.539 
4.646 
4.756 
4.864 
4.979 
5.0^8 
5.1» 
5.989 
5.394 
5.498 
5.601 
5.703 
5.804 
5.906 
6.007 
6.106 
6.905 
6.304 
6.409 
6.4Se 
6.595 


6.691 
6.786 
6.861 
6J»75 
7.067 
7.158 
7.949 
7.341 
7.439 
7.599 
7.611 
7.689 
7.787 
7.874 
7.960 
8.046 
6.130 
6.913 
8.907 
8.380 
6.469 
8.543 
8.094 
6.705 
8.784 
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• 

GREENWICH  MEAN  TIME. 

■ 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINAIIO;^. 

Hour. 

RlghtAteooalon. 

DiAtor 
IMinato. 

DeoUnAtioD. 

Dilffbr 
iMinate 

Hoar. 

Sight  ABoensioD . 

DiAfor 
iHinate. 

D«cliiuition. 

DUE  for 
1  Minnte. 

WEDNESI 

)AY  5. 

FRIDAY  7. 

h     m     8 

■ 

o       t       u 

1$ 

h    m     ■ 

% 

9       1        u 

it 

0 

9  4:)  58.59 

1.9(f70 

N.18  43  51.3 

8.784 

0 

It   16  13.33 

1.8798 

N.IO  32  12.7 

11.897 

1 

9  45  57.71 

1J637 

18  34     1.9 

8.863 

1 

11   18    4.65 

1.8716 

10  JO  21.6 

11.876 

3 

9  47  56.63 

IJMM 

18  35    7.8 

8.941 

3 

11   19  56.91 

1.8704 

9  58  27.7 

11.999 

3 

9  49  55.36 

1.9779 

18  16    9.0 

9.018 

3 

11  31  49.10 

1.8693 

9  46  31.0 

11.968 

4 

9  51  53.90 

1.9740 

18    7    5.G 

9.096 

4 

1 1  33  41.33 

1.8683 

9  34  31.5 

19.014 

5 

9  53  53^24 

IJ706 

17  57  57.6 

9.179 

5 

11  35  33.30 

1.8673 

9  22  29.3 

19.069 

6 

9  55  50.39 

I.9076 

17  48  45.0 

9.948 

6 

1 1  37  25.31 

1.8064 

9  10  24.4 

19.103 

7 

9  57  48.35 

IJdtf 

17  39  37.9 

9.399 

7 

11  39  17.37 

1.8666 

8  58  16.9 

19.147 

8 

9  59  46.13 

1.9614 

17  30    6.4 

9.396 

8 

11  31    9.18 

1.8648 

8  46    6.8 

19.190 

9 

10    ]  43.73 

1.9563 

17  30  40.5 

9.468 

9 

11  33     1.04 

1.8640 

8  3:1  54.1 

19.939 

10 

10    3  41.13 

1.9663 

17  11   10.3 

9.641 

10 

1 1  :M  52.86 

1.8633 

8  21  38i) 

19.974 

11 

10    5  38J36 

1.9694 

17     1  35.5 

9^14 

11 

1 1  36  44.64 

1.8897 

8    9  21.2 

19.315 

12 

10    7  35.43 

1.9496 

16  51  56.5 

9.685 

13 

11  38  36.:18 

1.8091 

7  57     1.1 

19J66 

13 

10    9  32.30 

1.9466 

16  4-2  13.3 

9.756 

13 

11  40  38.09 

1.8616 

7  44  38.6 

19J96 

14 

10  n  39.00 

1.9436 

16  33  25.8 

9.897 

14 

11  43  19.77 

1.8611 

7  32  13.7 

19.434 

15 

10  13  35.53 

1.9406 

16  33  \WA 

9.896 

15 

n  44  11.43 

1.8607 

7  19  46.5 

19.479 

16 

10  15  31.90 

1.9381 

16  13  38.3 

9.964 

\6 

11  46    3.05 

1.8604 

7    7  17.0 

19.510 

17 

10  17  18.10 

1.9363 

16    3  38.4 

10.039 

17 

11  47  54.67 

1.8009 

6  54  45;) 

19.647 

18 

10  19  14.13 

1J385 

15  53  :34.4 

10.100 

18 

1 1  49  46.37 

1.8699 

6  42  11.3 

19.584 

19 

10  31   10.00 

1.9998 

15  42  26.4 

10.167 

19 

11  51  37.86 

1.8S97 

6  29  35.2 

19.619 

20 

10  33    5.71 

1J979 

15  32  14.4 

10.933 

30 

1 1  53  39.44 

1.8697 

6  16  57.0 

19.664 

21 

10  35    1.37 

1.9946 

15  31  58.4 

10.309 

31 

11  55  31.02 

1.8696 

6    4  16.7 

19.688 

23 

10  26  56.67 

lJ9il 

15  11  38.5 

10J64 

32 

11  57  13.59 

1.8696 

5  51  34.4 

19.799 

23 

10  38  51.93 
TH 

1.9197 

(JHSDi 

N.15     1  14.7 

ly  6. 

10.438 

31 

11  59    4.17 

1.8697 

N.  5  38  50.1 
^.Y  8. 

19.756 

0 

10  30  47.03 ' 

1.9179  ' 

N.14  50  47.1 

10.499 

0 

13    0  55.76 

1.6699 

N.  5  26    3.8 

19.787 

1 

10  33  41.99 

1.9148  ' 

14  40  15.7 

10.566 

1 

13    3  47.:k5 ' 

1.3601 

5  13  15.6 

19.818 

2 

10  34  36.81 

1J194  1 

14  29  40.5 

10.617 

3 

13    4  38.97 

1.8003 

5    0  25.6 

19.848 

3 

10  36  31.48 

iJlOl 

14  19     1.6 

10.679 

3 

12    6  30.<X) 

1.8607 

4  47  ,33.8 

19.878 

4 

10  38  26.02 

1.9078 

14    8  19.0 

10.740 

4 

13    8  32.35 

1.8611 

4  'M  40.2 

19.908  j 

5 

10  40  30.43 

1.9066 

13  57  33.8 

10.8U0 

5 

13  10  13.93 

1.8615  j 

4  21  44.8 

19.937 

6 

10  43  14.69 

1.9094 

13  46  43.0 

10.800 

6 

13  13    5.6.3 

1.8690  1 

4    8  47.7 

19.966 

7 

10  44    8.83 

1.9013 

13  35  49.6 

100119 

7 

13  13  57.37 

1.8096 

3  55  49.0 

19.999 

8 

10  46    3.84 

1.8999 

13  34  53.7 

10.978 

8 

13  15  49.15  ; 

1.8639 

3  42  48.7 

13.018 

9 

10  47  56.73 

1.8979 

13  13  53.3 

11.036 

9 

13  17  40.S)6  ' 

1.8639 

3  29  46.8 

13.044 

10 

10  49  50.50 

1.8969 

13    3  48.3 

11.093 

10 

13  19  32.83 

1.8648  1 

3  16  43.4 

13.069 

11 

10  51  44.15 

1.8833 

12  51  41.0 

11.150 

11 

12  31  24.73 

1.8667  1 

3    3  38.6 

YSjm 

12 

10  53  37.69 

1.8914 

13  40  3o;i 

11.906 

13 

13  33  16.70  , 

1.8B66  1 

2  50  32.3 

13.117 

13 

10  55  31.13 

1UM96 

13  39  16.;} 

11.061 

13 

13  35    8.73 ; 

1.8675  1 

2  37  24.6 

13.139 

14 

10  57  31.44 

1.8878 

13  17  59,0 

11.316 

14 

12  37    0.80 

1.8885 

3  34  15.6 

13.160 

15 

10  59  17.65 

1.8800 

13    6  38.4 

11.370 

15 

13  38  52.94 

1.8696 

3  11     5.4 

13.181 

16 

11     1  10.76 

1.8843 

11  55  14.6 

11.493 

16 

12  30  45.15 

1.8707   ' 

1  57  53.9 

13.909 

17 

11    3    3.77 

1.8887 

11  43  47.6 

11.477 

17 

12  33  37.43 

1.8719 

1  44  41.3 

13.999 

18 

11    4  56.68 

1.8811 

11  32  17.4 

11.599 

18 

12  34  29.78 ' 

1.8739 

1  31  37.3 

13.941 

19 

11    6  49.50 

1.8796 

11  30  44.1 

11.580 

19 

13  36  22.31 

1.8746 

1   18  13.3 

13.958 

'  30 

11    8  4^33 

1.8789 

11     9    7.8 

11.630 

30 

13  38  14.73 

1.8700 

1     4  56.3 

13.975 

21 

11  10  34.88 

1.8787 

10  57  38.5 

11.680 

31 

13  40    7.33 

1.8774 

0  51  :)9.3 

13.999  1 

23 

11  13  37.44 

1.8763 

10  45  4<k3 

11.730 

32 

13  42    0.02 

1.8790 

0  .38  3i;i 

13.307 

23 

11  14  19.92 
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20 

20  55  34.64 

9.4763 

21  52  10.1 

8.009 

21 

20  58    3.07 

9.4716 

21  44  11.4 

8.147 

22 

21     0  31.23 

9.4609 

21  35  58.4 

6.984 

23 

21    2  59.10 

9.4^9 

S.21  27  37.3 

8.419 

TUESDAY  18. 


21 
21 


5 

7 


21  10 
21  12 
21  15 
21  17 
21  20 
21  22 
21  24 
21  27 
21  29 
21  32 
21  34 
21  36 
21  39 
21  41 
21  44 
21  46 
21  48 
21  51 
21  53 
21  55 

21  58 

22  0 
22    2 


26.69 
5.3.9J) 
21.00 
47.72 
14.14 
40.27 

6.10 
31.63 
56.86 
21.80 
46.43 
10.76 
34.78 
,58.50 
21.91 
45.02 

7.83 
30.33 
52.52 
14.41 
35.5W 
57.27 
18.25 
38.J« 
59.29 


9.4574 
9.4596 
9.4477 
9.4498 
9.4379 
9.4330 
9.4980 
9.4930 
9.4181 
9.4191 
9.4080 
9.4099 
9.3978 
9.3997 
9.3877 
9.3897 
9.3778 
9.3794 
9.3673 
9.3699 
9.3579 
9.3599 
9.3471 
9.3490 
9.3370 


8.21    19 
21    10 

21  1 
20  .52 
20  43 
20  34 
20  25 
20  16 
20  6 
19  56 
ID  47 
19  37 
19  27 
19  17 
1!)  6 
18  56 
18  46 
18  35 
18  24 
18  13 
18  3 
17  52 
17  40 
17  2J> 
S.I7  18 


8.1 
30.9 
45.7 
.52.6 
51.7 
43.1 
2(5.9 

3.1 
31.9 
.53.3 

7.4 
14.2 
13.9 

().5 
52.1 
:}0.9 

2.9 
28.1 
46.7 
.58.7 

4.3 

3.5 
.56.4 
43.1 
23.7 


6.553 

8.667 

8.819 

6950 

9.079 

9907 

9.333 

9.458 

9.589 

9.704 

9.896 

9.946 

10.064 

10.189 

10.997 

10.4IG 

10J>93 

10.635 

10.745 

10.853 

ICJWO 

11.066 

11.170 

11.979 

11.374 


Hoar. 


Right  Aaoensioai. 


Difllfor 
iHinnto. 


DMlinftUon. 


THtLtot 
llCIniite. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  19. 


h 

22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 


7 
9 
12 
14 
16 
19 
21 


in   ■ 

2  59.29 
5  19..36 
39.13 
58.61 
17.79 
36.67 
55.25 
13.54 
31.54 
2ii  49.26 
26  6.69 
28  2.3.84 
:«)  40.70 
32  .57,28 
35  13.58 
37  2i).61 
39  45.36 
42  0.85 
44  16.07 
46  31.02 
48  45.71 
51  0.14 
5:)  14.32 
55  28.24 


8 

9.3370 
9.3390 
9.3971 
9.3'299 
9.3179 
9.3199 
9.3079 
9.3094 
9.9077 
9.9999 
9.9889 
9.9834 
9.9787 
9.9740 
9.9694 
9.9648 
9.9603 
9.9559 
9.9514 
9.9470 
9.9497 
9.9384 
9.9041 
9.9999 


s. 


s. 


7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 


1       $t 

18  23.7 

6  58.2 

55  2(1.8 

4:)  49.5 

32    6.4 

20  17.7 

8  23.4 

56  23.6 

44  18.3 

32    7.7 

19  51.8 

7  30.8 

55    4.7 

42  33.7 

29  57.8 

17  17.0 

4  31.4 

51  41.2 

38  46.5 

25  47.3 

12  43.8 

59  36.0 

46  24.0 

33    7.9 

THURSDAY  20. 


22  57 

22  59 

23  2 


23 
23 
23 
23 


4 

6 

8 

10 


23  13 
23  15 
23  17 
23  19 
23  21 
23  24 
23  26 
2:)  28 
2:)  30 
23  32 
2r)  34 
23  37 
2.3  39 
2:)  41 
2;)  43 
23  45 
23  47 
23  50 


41.91 

9.9958 

5.5.34 

9JI917 

8.52 

9.9177 

21.46 

9.9137 

34.16 

9.9096 

46.63 

9.9059 

58.87 

9.9091 

10.88 

9.1983 

22.67 

9.1947 

34.24 

9.1910 

45..59 

9.1874 

56.73 

9.1839 

7.66 

9.1804 

18.38 

9.1771 

28.91 

9.1738 

39.24 

9.1705 

49.37 

9.1673 

.59.32 

9.1649 

9.08 

9.1619 

18.66 

9.1589 

28.0(> 

9.1559 

37.28 

9.1593 

46.33 

9.1495 

5.5,22 

9.1468 

3.95 

9.1449 

S.12 

12 

11 

11 

11 

II 

10 

10 

10 

10 

10 

9 

9 

9 

9 

8 

8 

8 

8 

7 

7 

7 

7 

6 

S.  6 


19  47.7 

6  23.6 

52  5.5.6 

39  23.9 

25  48.5 
9.5 

27.0 
41.1 
51.8 
59.3 
3.6 
4.8 
3.0 
58.3 
50.8 
40.5 
38  27.6 
24  12.1 
9  54.2 
.55  33.9 
41  11.2 

26  46.2 
12  19.1 
57  49.9 
43  18.8 


12 
58 
44 
30 
16 
3 
49 

a5 

20 

6 
52 


It 
11.374 

11.474 
11.573 
11.670 
11.765 
11.858 
11.961 
19.043 
19.133 
19.991 
19J07 
19J99 
19.476 
19.558 
19.630 
19.790 
19.798 
19.674 
19.949 
13.099 
13J»4 
13.165 
13.934 
13J09 


I3J09 
13.434 
13.407 
13.559 
13.690 
13.679 
13.737 
13.793 
13.846 
13.909 
13.964 
144106 
14.054 
14.109 
14.148 
14.103 
I4.9B7 
14.976 
14.316 
14.:-58 
I4J97 
14.434 
14.460 

wjsm 

14.534 
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OBEEK 

ME 

AN  TIME. 

WIOH 

TH  K  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Boar. 

RlghfcAaoension. 

DiUfor 
iMlnnte. 

D«oUii»tion. 

Diftfor 
IMinnte. 

Eour. 

Rixbt  A.seen8ion. 

Diitfor 
IMinato. 

DecUnAtioD. 

Difllfor 
llfianteu 

F] 

RIDA^ 

'  21. 

SUNDAY  23. 

h     m     • 

« 

a       f      tt 

i» 

h     m     ft 

8 

0      i      tt 

$i 

0 

23  50    3.95 

9.1449 

S.  6  43  18.8 

14.534 

0 

1  31  14.92 

9.0989 

N.  5    6    1.4 

14.519 

1 

23  52  12.52 

9.1416 

6  28  45.8 

14.566 

1 

1  a3  20.83 

9.0989 

5  20  31.2 

14.470 

2 

23  54  20.94 

9.1380 

6  14  10.9 

14.506 

2 

1  35  26.79 

9.0996 

5  34  58.9 

14.445 

3 

23  56  29.20 

9.1305 

5  59  34.3 

14.694 

3 

1  37  32.79 

9.1004 

5  49  24.6 

14.411 

4 

2:)  58  37.32 

9.1349 

5  44  56.0 

14.659 

4 

1  3S)  :38.84 

9.1013 

6    3  48.2 

14.374 

5 

0    0  45.30 

9.1319 

5  30  16.1 

14.677 

5 

1  41  44.95 

9.1099 

6  18    9.5 

14.336 

6 

0    2  5:3.15 

9.1997 

5  15  34.8 

14.700 

6 

1  43  51.11 

9.1039 

6  32  28.5 

14.907 

7 

0    5    0.66 

9.1975 

5    0  52.1 

14.793 

7 

1  45  57.:« 

9.1049 

6  46  45.2 

14.957 

8 

0    7    8.15 

9.1954 

4  46    8.0 

14.745 

8 

1  48    3.(^ 

9.1053 

7    0  59.4 

14.916 

9 

0    9  15.91 

9.1933 

4  31  22.7 

14.764 

9 

1  50    9.97 

9.1064 

7  15  11.1 

14.173 

10 

0  11  2:3.25 

9.1914 

4  16  36.3 

14.783 

10 

1  52  16.:3i) 

9.1076 

7  29  20.2 

14.199 

11 

0  13  30.48 

9.1195 

4     1  46.7 

14.809 

11 

1  54  22.88 

9.1088 

7  43  26.6 

14.064 

12 

0  15  37.59 

9.1177 

3  47    0.1 

14.818 

12 

1  56  29.45 

9.1101 

7  57  30.3 

14.038 

13 

0  17  44.(>0 

9.1160 

3  3-^  10.6 

14.839 

13 

1  58  36.10 

9.1115 

8  11  31.2 

\2Ml 

14 

0  19  51.51 

9.1143 

3  17  20.3 

14.845 

14 

2    0  42.8:3 

9.1199 

8  25  29.2 

13.041 

15 

0  21  58.31 

9.1196 

3    2  29.2 

14.857 

15 

2    2  49.(35 

9.1144 

8  39  24.1 

13.800 

16 

0  24    5.02 

9.1111 

2  47  37.5 

14.867 

16 

2    4  56.5() 

9.1150 

8  5:3  16.0 

13.839 

17 

0  26  ll.f>l 

9.1096 

2  32  45.2 

H.8n 

17 

2  7  ;3.ai 

9.1175 

9    7    4.8 

13.787 

18 

0  28  18.17 

9.1089 

2  17  52.3 

14.885 

18 

2    9  I0.({6 

9.1101 

9  20  50.4 

13.733 

19 

0  30  24.62 

9  1069 

2    2  59.0 

14.891 

19 

2  11   17.85 

9.1907 

9  34  32.7 

13Ur78 

20 

0  32  31.00 

9.1056 

1  48    5.4 

14.807 

20 

2  13  25.14 

9.1994 

9  48  11.7 

13.699 

21 

0  :34  37.:30 

9.1044 

1  :3:i  11.4 

I4JH)9 

21 

2  15  32.54 

9.1949 

10     1  47.:3 

13.564 

22 

0  36  43.53 

9.1033 

1   18  17.2 

14.904 

22 

2  17  40.04 

9.1950 

10  15  19.4 

13.505 

23 

0  38  49.70 

9.1093 

S.   1     3  22.9 
lY  22. 

14JX15 

23 

2  19  47.65 
Ml 

9.l9n 

3NDA^ 

N.IO  28  47.9 
t  24. 

13.444 

0 

0  40  i>5.8] 

9.1013 

S.  0  48  28.6 

14.906 

0 

2  21  55.37 

9.1996 

N.IO  42  12.7 

13.383 

1 

0  4:3     1.86 

9.1004 

0  a'3  34  3 

14.904 

1 

2  24    :3.20 

9.1315 

10  55  :33.8 

13.391 

s 

0  45    7M 

9.0996 

0  18  40.1 

14.901 

2 

2  26  11.15 

9.1335 

11     8.51.2 

13.958 

3 

0  47  13.61 

9.0088 

S.  0    3  46.2 

14.896 

3 

2  28  19.*i2 

9.1355 

11  22    4.7 

13.103 

4 

0  49  19.72 

^.0961 

N.  0  1 1     7.4 

14.891 

4 

2  30  27.4 1 

9.1376 

11  :35  14.3 

13.197 

5 

0  51  25.59 

9.0975 

0  26    0.7 

14.885 

5 

2  ;J2  35.73 

9.1396 

11  48  19.9 

13.060 

0 

0  53  31.42 

9.0960 

0  40  53.6 

14.877 

6 

2  34  44.17 

9.1417 

12     1  21.5 

19JI09 

7 

0  55  37.22 

9.0965 

0  55  46.0 

14.868 

7 

2  36  52.73 

9.1438 

12  14  18.9 

19.999 

8 

0  57  43.00 

9.0961 

^1   10  37.8 
•  1  25  28.8 

14.857 

8 

2  39     1.43 

9.1461 

12  27  12.1 

19.W1 

9 

0  59  48.75 

9.0957 

14.844 

9 

2  41  10.26 

9.1483 

12  40     1.0 

19.778 

10 

1     1  54.48 

9.0954 

1  40  19.1 

14.831 

10 

2  43  19.23 

9.1506 

12  .52  45.5 

19.706 

11 

I     4    0.20 

3.0059 

1  55    b.(i 

14.817 

11 

2  45  28.:32 

9.1598 

13    5  25.6 

19.631 

1   12 

1    6    5.90 

9.0050 

2    9  57.2 

14.809 

12 

2  47  37.56 

9.1551 

13  18     1.2 

19.555 

'   13 

1     8  11.60 

9.0950 

2  24  44.8 

14.785 

13 

2  49  46.9:3 

9.1574 

13  30  32.2 

19.478 

!   14 

1   10  17.:30 

9.0940 

2  .39  31.4 

14.767 

14 

2  51  5().45 

9.1598 

13  42  58.f> 

19.401 

4    15 

1   12  22.99 

9.0049 

2  .54  16.6 

14.747 

15 

2  54    6.11 

9.1699 

13  55  20.3 

19.399 

16 

1   14  28.69 

9.0051 

3    9     1.0 

14.796 

16 

2  56  15.91 

9.1646 

14    7  37.2 

19.949 

17 

1  16  34.40 

9.0053 

3  2:3  43.9 

14.703 

17 

2  58  25.b() 

9.1670 

14   19  49.3 

19.161 

1   18 

I   18  40.12 

9.0955 

3  38  25.4 

14.680 

18 

3    0  35.95 

9.1604 

14  31  56.5 

ie.078 

19 

1  20  45.66 

9U»58 

:i  5:]    .5.5 

14.656 

•19 

3    2  4(>.19 

9.1719 

14  43  58.7 

11.90* 

1  20 

1  22  51.62 

9.0969 

4    7  44.1 

14.6*^9 

20 

3    4  5<>.58 

9.1744 

14  55  5.5.9 

11.910 

1  21 

1  24  57.40 

9.0966 

4  22  21.0 

14.601 

21 

3    7    7.12 

9.1760 

15    7  47.9 

11.894 

ttjf} 

1  27    3.21 

9.0971 

4  tMi  .5<i.2 

1  \Jir2 

22 

3    9  17.H1 

9.1794 

15  19  34.7 

Il.rj7 

23 

1  29    9.05 

94)076 

4  51  2!».7 

14.543 

2:) 

3  11  28.65 

9.1890 

15  31   16.3 

11.649 

24 

1  31   14.92 

9.0989 

N.  5    6     1.4 

11.519 

24 

3  13  3JM55 

9.1846  . 

N.15  42  52.6 

11.560 
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XI. 


GBEBM  WIOH  MBAS  TIME. 

TUB  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RlghiAsoension. 

Diftfor 
iMlnnte. 

DecIinatioD. 

DHL  for 
1  Minute. 

Hour. 

Bight  AaoentioD. 

Diff.for 
1  Minnte. 

I>eoliii«tloo. 

DUtflw 

llCiante. 

TU 

BSDA 

Y  25. 

THURSDAY  27. 

0 

h     111     ■ 

3  13  39.65 

s 
S.1846 

N.I 5  42  52;6 

11.560 

0 

h     m       ■ 

5    1  22.88 

ft 
9.9947 

N.2!f  56  36.4 

8.193 

1 

3  15  50.80 

a.l879 

15  54  23.5 

11.470 

1 

5    3  40.60 

9.9961 

23    2  44.1 

BM3 

2 

3  18    2.11 

S.1897 

16    5  49.0 

11.379 

2 

5    5  58.41 

9.9075 

23    8  44.0 

5J39 

3 

3  20  13.57 

9.1993 

16  17    9.0 

11.987 

3 

5    8  16.30 

9.9987 

23  14  36.0 

6.808 

4 

3  22  25.19 

8.1949 

16  28  23.4 

11.193 

4 

5  10  34.26 

9.9999 

23  20  20.2 

5.679 

5 

3  24  36.96 

9.1975 

16  39  32.1 

11.098 

5 

5  12  52.29 

9.3011 

23  25  56.6 

5.541 

6 

3  26  48.89 

9.9009 

16  50  35.1 

11.003 

6 

5  15  ]0.:)9 

9.3099 

23  31  25.1 

5.408 

7 

3  29    0.98 

9.9098 

17     I  32.4 

J0.907 

7 

5  17  28.56 

9.3039 

23  36  45.7 

5.977 

8 

3  31   13.23 

9.9054 

17  12  23.9 

10.809 

8 

5  19  46.78 

9.3049 

23  41  58.3 

5.144 

9 

3  3:1  25.(i3 

9.9080 

17  23    9.5 

10.711 

9 

5  22    5.06 

9.3051 

23  47    3.0 

5.019 

10 

3  35  38.19 

9.9106 

17  ;3:3  49.2 

10.611 

10 

5  24  2;<.:39 

9.3059 

2:3  51  59.7 

4.679 

11 

3  37  50.91 

9.9139 

17  44  22.8 

10.609 

11 

5  26  41.77 

9.3067 

23  56  48.4 

4.746 

12 

3  40    3.78 

9.9158 

17  54  50.3 

10.408 

12 

5  29    0.19 

9.3074 

24     1  29.2 

4.6)9 

13 

3  42  l().8l 

9.9185 

18    5  11.7 

10.306 

13 

5  31  18.65 

8.3060 

24    6    1.9 

4.478 

14 

3  44  30.00 

9.9911 

18  15  27.0 

10.903 

14 

5  33  37.15 

9.3006 

24  10  26.6 

4.344 

]5 

3  4(>  43.34 

9.9937 

18  25  36.0 

10.098 

15 

5  35  55.68 

9.3090 

24  14  43.2 

4.800 

]6 

3  48  56.84 

9.996J 

18  35  38.7 

9.993 

16 

5  38  14.23 

9.3094 

24  18  51.7 

4.075 

17 

3  51  10.50 

9.9989 

18  45  35.1 

9.887 

17 

5  40  32.81 

9.3098 

24  22  52.2 

3.941 

18 

3  5:)  24.31 

9.9314 

18  55  25.1 

9.779 

18 

5  42  51.41 

9.3101 

24  26  44.6 

3.806 

19 

3  55  38.27 

9.9340 

19    5    8.6 

9.671 

19 

5  45  10.02 

9.3109 

24  30  28.9 

3.87) 

20 

3  57  52.:i9 

9.9366 

19  14  45.6 

9.569 

20 

5  47  28.6:3 

9.3103 

24  34    5.1 

3.535 

21 

4     0    6.(i6 

9.9391 

19  24  16.0 

9.459 

21 

5  49  47.25 

9.3103 

24  37  3:3.1 

3.399 

22 

4    2  21.08 

9.9416 

19  33  39.8 

9.341 

22 

5  52    5.87 

9J103 

24  40  .53.0 

3.965 

23 

4    4  35.65 
WEI] 

9.9440 

^NESD 

N.19  42  569 
AY  26. 

9.999 

23 

5  54  24.48 
1<'1 

9.3109 

UDA\ 

N.24  44    4.9 

'  28. 

9.190 

0 

4    6  50.36 

9.9464 

N.19  52    7.3 

9.116 

0 

5  56  43.09 

9.3100 

NJ24  47    8.6 

9J84 

1 

4    9    5.22 

9.9489 

20     1    10.9 

9.009 

1 

5  59    1.68 

9.3097 

24  50    4.2 

8J58 

2 

4  11  20.2.) 

9.9513 

20  10    7.6 

6.888 

2 

6     1  20.25 

9.3093 

24  52  51.6 

9.799 

3 

4  13  35.38 

9.9537 

20  18  57.5 

8.774 

3 

6    3  38.80 

9.3089 

24  55  30.9 

9.567 

4 

4  15  50.67 

9.9560 

20  27  40.5 

8.658 

4 

6    5  57.32 

9.3083 

24  58    2.0 

9.451 

5 

4  18    6.10 

9.9583 

20  :J6  16.5 

6.541 

5 

6    8  15.80 

9.3077 

25    0  25.0 

9.316 

6 

4  20  21.67 

9.9607 

20  44  45.4 

8.493 

6 

6  10  34.25 

9.3071 

25    2  39.9 

9.181 

7 

4  22  37.38 

9.9699 

20  5:3    7.3 

8.305 

7 

6  12  52.65 

9.3064 

25    4  46.7 

9j045 

8 

4  24  53.22 

9.9651 

21     1  22.0 

8.186 

8 

6  15  11.01 

9J096 

25    6  45.3 

1J09 

9 

4  27    9.19 

9.9673 

21     9  21>.6 

a.067 

9 

6  17  29.32 

9.3047 

25    8  a5.7 

1.773 

10 

4  2J)  25.29 

9.9694 

21   17  30.0 

7.046 

10 

6  19  47.57 

9.3087 

25  10  18.0 

1.836 

11 

4  31  41.52 

9.9715 

21  25  23.1 

7.895 

11 

6  22    5.76 

9.3096 

25  II  52.3 

1.S04 

12 

4  33  57.87 

9.9736 

21  33    9.0 

7.703 

12 

6  24  23.88 

9.3014 

25  13  18.5 

IJ69 

13 

4  36  14.35 

9.9756 

21  40  47.5 

7.580 

13 

6  26  41.93 

9.3009 

25  14  3&6 

1.834 

14 

4  38  30.94 

9,9775 

21  48  18.6 

7.457 

14 

6  28  59.91 

9.9990 

25  15  46.6 

IMO 

15 

4  40  47.65 

9.9795 

21  55  42.4 

7J34 

15 

6  31   17.81 

9.9976 

25  16  48.5 

0.905 

16 

4  43    4.48 

9.9814 

22    2  58.7 

7.909 

16 

6  33  35.62 

9.9961 

25  17  42.4 

0.891 

17 

4  45  21.42 

9.9839 

22  10    7.5 

7.083 

17 

6  35  53.34 

9.9946 

25  18  28.3 

0.897 

18 

4  47  38.47 

9.9850 

22  17    8.7 

6.958 

18 

6  38  10.97 

9.9930 

25  19    6.1 

OJMO 

19 

4  49  55.6-2 

9.9868 

22  24     2.4 

6.839 

19 

(I  40  28.50 

9.9913 

25  19  35.9 

0.430 

20 

4  52  12.88 

9.9885 

22  30  48.5 

6.705 

20 

(>  42  45.93 

9.9896 

25  19  57.7 

0.997 

21 

4  54  30.24 

Q.9901 

22  37  27.0 

6.577 

21 

(>  45    3.25 

9.9tr77 

25  20  11.6 

0.185 

22 

4  56  47.69 

9.9917 

22  43  57.8 

6.440 

22 

6  47  20.46 

9.9868 

25  20  17.5 

•fO.083 

23 

4  59    5.24 

9J9999 

22  50  20.11 

6.399 

23 

6  49  37.55 

9.9639 

25  20  15.5 

wt^^Pw 

24 

5     1  22.88 

9.9047 

NiJ2  5(5  :)6.4 

6.193 

24 

6  51  54..S'3 

8.9819 

N.25  20    5.6 

0.931 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AJ£D  DECLINATION. 


Hoar. 


Bight  AflOdasion. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

J4 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
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2 

3 

4 

5 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Diftfor 
1  Minute. 


Declination. 


Diitfor 
1  Minute. 


SATUBDAT  29. 


h  m 
6  51 
6  54 
6  56 
58 
1 


6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
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5 
7 
10 
12 
14 
16 
19 
21 
23 
25 
28 
30 
32 
34 
37 
39 
41 
43 


• 

■ 

54.53 

9.9810 

11.38 

S.9797 

28.10 

9^2775 

44.68 

9.«7&3 

I.I3 

9.9730 

17.44 

9.9706 

33.60 

9.9889 

49.62 

9.9867 

5.48 

9.9630 

21.18 

9.9603 

36.72 

9iB76 

52.09 

9.K48 

7.30 

9.9591 

22.34 

9.9499 

37.20 

9.9469 

51.88 

9.9439 

6.38 

9JM01 

20.()9 

9.9360 

34.81 

9.9337 

48.74 

9.9305 

2.47 

9.9979 

16.01 

9.9930 

29.34 

9.9905 

42.47 

9.9171 

N.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 

N.24 


5.6 
47.8 
22.1 
48.5 
7.1 
17.9 
21.0 
16.3 
3.9 
12  43.8 
11  16.1 
40.7 
57.7 
7.1 
9.0 
3.4 
50.3 
57  29.8 
55  10) 
52  26.6 
49  44.0 
46  54.0 
43  5a8 
40  52.4 


20 
19 
19 
18 
18 
17 
16 
15 
14 


9 
7 
6 
4 
2 
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SUNDAY  30. 


7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 


45 

48 

50 

52 

.54 

56 

59 

1 

3 

5 

7 

10 

12 

14 

16 

18 


8  20 
8  23 
8  25 
8  27 
8  29 
8  31 
833 
8  .35 
8  37 


55.:i9 

9.9136 

8.10 

9J9101 

20.60 

9.9066 

32.88 

9.9090 

44.95 

9.1009 

56.79 

9.1065 

8.41 

9.1918 

19.81 

9.1881 

30.98 

9.1643 

41.92 

9.1804 

52.63 

9.1766 

3.11 

9.1797 

13.36 

9.1688 

23.37 

9.1648 

33.14 

9.1606 

42.67 

9.1668 

51^ 

9.1598 

1.01 

9.1488 

9.82 

9.1447 

ia:i8 

9.1407 

26.70 

9.1306 

34.77 

9.1394 

42.59 

9.1983 

50.17 

9.1941 

.57.49 

9.1100 

N.24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
22 
22 

N.22 


37  40.8 

34  22.0 
30  56.1 
27  2a2 
23  43.3 

19  56.4 
16  2.5 
12     1.7 

7  54.1 

3  39.6 
59  18.3 
54  50.3 
50  15.6 

45  34.3 
40  4(i.3 

35  51.7 
30  50.6 

25  4ai 

20  29.2 
15    QJd 

9  42.2 

4  9J2 
.58  29.9 
52  44.5 

46  52.9 


u 
0.931 

0^09 

0.494 

0.695 

0.7S5 

0.884 

1.013 

1.149 

1.971 

1.300 

1.596 

1.653 

1.780 

1.006 

9.031 

9.166 

9.980 

9.403 

9.696 

9.648 

9.779 

9.803 

3U)13 

3.133 


3.953 
3.379 
3.400 
?.607 
3.793 
3.840 
3.056 
4U)70 
4.184 
4.906 
4.411 
4.589 
4.633 
4.744 
4.855 
4.064 

hjni 

5.178 


6.309 
5.406 
5.603 
5.706 
5.800 
50)11 


Hour. 


liight  Aaoen«ion. 


Diftfor 
1  Minute. 


Declination. 


Diftfor 
1  Minute. 


MONDAY,  DGCEMBEB  1. 
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PHASES  OF  THE  MOON. 


(C  r«a8t  Qiinrter  ,  .  Not. 
%  New  Moon  .  .  .  . 
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O  Full  Moon      .... 


d 
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12 

19 
26 


m 
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li 
4 
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0  44.6 

1  22.8 


(C  Apogee. 
C  Perigee. 
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NOVEMBER,   1890. 


GBBBNWIOH  MFiATST  TIME. 

lUNAB  UIBTANCES. 

• 

1 

Name  and  Direotion 
of  Objoei. 

Noon. 

P.L 

of 

Diir. 

mh. 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 

of 

Diff. 

ix^ 

P.L. 

of 

Diff. 

a  Arieds 

W. 

oil! 

58    0    9 

a095 

0          t        it 

59  29  51 

3033 

Oil* 

60  59  23 

3041 

6^  28  45 

3049 

Aldebaran 

W. 

26  36  29 

9936 

28    8    0 

9944 

29  39  23 

99S0 

31  10  38 

91157 

Regulus 

E. 

54  23    3 

S8M 

52  50  24 

9898 

51  18    4 

9919 

49  46    0 

99S5 

Saturn 

E. 

70  30  47 

9905 

68  58  34 

9916 

67  26  ;« 

9931 

65  54  58 

9943 

Suit 

E. 

125    5  39 

3939 

126  40  16 

3958 

122  15    9 

3965 

120  50  17 

3STe 

2 

a  Arietts 

W. 

69  53    8 

3089 

71  21  31 

3097 

72  49  45 

3105 

74  17  49 

3119 

Aldebaran 

W. 

38  44  *34 

9996 

40  14  52 

3009 

41  45    0 

3011 

43  14  59 

3019 

Regulus 

E. 

42    9  50 

9969 

40  39  23 

3001 

39    9  11 

3013 

37  39  14 

3095 

Saturn 

E. 

58  20  26 

3001 

56  50  14 

3011 

55  20  15 

3099 

53  50  29 

3031 

Sun 

E. 

113  49  39 

3338 

112  26  12 

3348 

111    2  58 

3359 

109  39  55 

3369 

3 

a  Arietis 

W. 

81  36    2 

3J45 

m  3  17 

3151 

84  30  26 

3157 

85  57  27 

3169 

AlHebaraii 

W. 

50  42  42 

3059 

52  11  51 

3058 

53  40  53 

3063 

55    9  48 

3067 

Regulus 

E. 

30  13    5 

3063 

28  44  a5 

3095 

27  16  19 

3108 

25  48  19 

3190 

SATtrRN 

E. 

46  24  28 

3074 

44  55  47 

3081 

43  27  14 

3089 

41  58  51 

3005 

Sun 

E. 

102  47  21 

3413 

101  25  19 

3419 

100    3  24 

3495 

98  41  36 

3439 

4 

a  Arietis 

W. 

93  11    8 

3183 

94  37  37 

3166 

96    4    2 

3189 

97  JW  24 

3191 

Aldebarnn 

W. 

62  3:}    9 

3065 

64     1  37 

3087 

65  30    2 

3089 

66  58  25 

3000 

Pollux 

W. 

18  29  51 

3143 

19  57    9 

3137 

21  24  a5 

3131 

22  52    7 

3195 

Saturn 

E. 

34  38  45 

3193 

33  II    3 

3199 

31  43  28 

3133 

30  15  58 

31.17  . 

Sun 

E. 

91  54  11 

3454 

90  32  56 

3457 

89  11  44 

3460 

87  50  :» 

3469 

5 

Aldebarnn 

W. 

74  20    8 

3090 

75  48  30 

3069 

77  16  53 

.1067 

78  45  20 

3084 

Pollux 

W. 

30  11  10 

3105 

31  39  13 

3101 

a3    7  21 

3097 

34  35  :M 

3093 

Spica 

E. 

60  38  56 

3107 

59  10  55 

3107 

57  42  54 

3106 

56  14  53 

3106 

Sun 

E. 

81    5    9 

3463 

79  44    3 

3461 

78  22  5(5 

3459 

77     1  46 

3457 

6 

Aldebaran 

W. 

86    8  25 

3066 

87  37  17 

3060 

89    6  15 

30ft5 

90  a5  20 

3049 

Pollux 

W. 

41  58    0 

3069 

43  26  48 

3069 

44  55  44 

3056 

46  24  48 

3060  ' 

Spica 

E. 

48  54  19 

3096 

47  26    5 

3093 

45  57  47 

3090 

44  29  25 

3067  , 

Sun 

E. 

70  15    6 

3436 

68  53  32 

3439 

67  31  51 

3496 

66  12    4 

3419  j 

i    7 

Aldebaran 

W. 

98    2  43 

3014 

99  32  39 

3006 

101     2  44 

9997 

102  33     1 

1 
9969  . 

1 
1 

Pollux 

W. 

53  52  18 

3010 

55  22  16 

3009 

56  52  28 

9993 

58  22  50 

9963: 

1 

Reffulus 

W. 

18  10  23 

3198 

19  38     1 

3104 

21     6    6 

3064 

22  34  a5 

3063 

« 

Spica 

E. 

37    6  37 

3070 

35  37  52 

3068 

34    9    3 

3066 

32  40  14 

3065 

1 
1 

Sun 

E. 

59  19    9 

3381 

57  56  31 

3379 

56  33  43 

3363 

55  10  44 

3355 

;  8 

Aldebaran 

W. 

no    7  14 

9940 

111  :)8  41 

9930 

113  10  22 

9990 

114  42  16 

9909 

1 

Pollux 

W. 

65  57  41 

9931 

67  29  20 

9991 

69    1  11 

9910 

70  33  17 

9699  1 

Regulus 

W. 

30    3    5 

9975 

31  33  49 

9960 

a3    4  52 

9945 

34  m  14 

9931  ' 

1 

1 
1 

Sun 

E. 

48  12  56 

3300 

46  48  45 

3969 

45  24  20 

39n 

43  59  42 

3965 

1 

0 

Pollux 

W. 

78  17  29 

9639 

79  51     6 

9897 

81  25    0 

9815 

82  .59    9 

9609 

Regulus 

W. 

42  17  37 

9660 

43  50  47 

9845 

45  24  16 

9639 

46  58    2 

9618 

Sun 

E. 

36  52  56 

3904 

a5  26  51 

3191 

34    030 

3176 

32  33  54 

3166  1 

10 

Pollux 

W. 

90  54    6 

9737 

92  29  57 

9795 

94    6    4 

9719 

95  42  28 

9700 

Regulus 

W. 

54  51  25 

9750 

56  26  59 

9736 

58    2  52 

9799 

59  39    2 

9(709 

• 

Sun 

E. 

25  17    4 

3103 

23  48  56 

3091 

22  20  37 

3079 

20  52    2 

3069 

XIV. 
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1 

GBBBNWIOH  MBAlir  TIME. 

• 

LUNAR  DI8TAN0E8. 

• 

• 

.  m 

P.L. 

P.L. 

I 

P.L. 

P.L. 

Kame  and  BtrMUon 
of  Ol^oci. 

Midnight. 

of 
Diff. 

XVb. 

of 
Dlff. 

XVIUh 

1 

of 
3079 

XXIb- 

of 
Diir. 

1 

aArieds 

W- 

(Ss/s& 

3067 

65  27'    6 

3005 

6§55  53 

6^24'3S 

3061 

Aldebaran 

w. 

32  41  44 

9006 

34  12  41 

9973 

35  43  29 

9961 

37  14    6 

9986 

Regultu 

£. 

48  14  14 

9039 

46  42  44 

9061 

45  II  30 

9964 

43  40  32 

9976 

SATumii 

E. 

64  23  34 

9065 

6-2  52  25 

9987 

61  21  31 

9979 

59  50  52 

9989 

Sun 

E. 

119  25  41 

9809 

118     1  20 

3304 

'  116  37  13 

33!5 

115  13  19 

3396 

3 

aArietii 

W. 

75  45  45 

3119 

77  13  32 

3199 

78  41  10 

3133 

80    8  40 

3139 

Aldebaran 

W. 

44  44  48 

3006 

46  14  29 

3039 

!    47  44     1 

3099 

49  13  25 

3046 

Ragulufl 

E. 

36    9  31 

3036 

34  40    3 

3048 

33  10  49 

3060 

31  41  50 

3079 

Batorn 

E. 

52  20  55 

3040 

50  51  32 

3040 

49  22  20 

3068 

47  53  19 

3006 

Sun 

E. 

108  17    4 

3319 

106  54  23 

3307 

105  31  53 

3306 

104    9  32 

3404 

3 

aArietis 

W. 

87  24  22 

3107 

88  51  11 

3171 

90  17  55 

3175 

91  44  34 

3170 

Aldebaran 

W. 

56  38  38 

3071 

58    7  23 

3075 

5936    2 

3079 

61     4  37 

3089 

ReguluB 

£. 

24  20  34 

3197 

22  53    9 

3154 

21  26    5 

317] 

19  59  21 

3186 

Satukii 

£. 

40  30  3$ 

3101 

39    227 

3107 

37  34  26 

3113 

36    632 

3119 

Son 

E. 

97  19  56 

3436 

95  58  22 

3449 

94  36  54 

3446 

93  15  30 

3450 

4 

aArietifl 

W. 

96  56  44 

3199 

100  23    2 

3196 

101  49  17 

3197 

103  15  30 

3108 

Aldebaran 

W. 

68  26  47 

3091 

69  55    7 

3091 

71  23  27 

3001 

72  51  47 

3001 

PoUux 

W. 

24  19  44 

3199 

25  47  29 

3116 

27  15  18 

3113 

28  43  12 

3100 

Saturh 

E. 

28  48  33 

3149 

27  21  14 

3146 

25  54    0 

3150 

24  26  51 

3158 

Sun 

E. 

86  29  28 

3403 

85    823 

3464 

83  47  18 

3464 

82  26  14 

3464 

5 

Aldebaran 

W. 

80  13  49 

3099 

81  42  21 

3078 

83  10  58 

3074 

84  39  39 

3070 

Pollux 

W. 

36    3  51 

3069 

37  ;)2  14 

3084 

39    0  43 

3070 

40  29  18 

3074 

Bpica 

£. 

54  46  50 

3106 

53  18  46 

3103 

51  50  39 

3101 

50  22  31 

3000 

Sun 

£. 

75  40  34 

3454 

74  19  18 

3450 

72  57  59 

3446 

71  36  35 

3449 

6 

Aldebaran 

W. 

92    4  32 

3043 

93  33  52 

9096 

95    3  20 

3090 

96  32  57 

3099 

Pollux 

W. 

47  54    0 

3043 

49  23  20 

3096 

50  52  50 

3097 

52  22  29 

3010 

Spiea 

E. 

43    0  59 

3004 

41  32  30 

3080 

40    3  56 

3077 

38  35  19 

3073 

Sun 

£. 

64  48  10 

3419 

63  26    7 

3406 

62    3  57 

3396 

60  41  38 

3300 

7 

Aldebaran 

W. 

104    3  28 

9999 

105  34    6 

9970 

107    4  56 

9989 

108  35  .59 

9950 

Polhix 

W. 

59  53  23 

9973 

61  24    9 

9983 

62  55    7 

9954 

64  26  17 

9943 

Regulua 
BpKa 

W. 

24    3  30 

3041 

25  :»  52 

3099 

27    2  38 

3007 

28  32  42 

9999 

E. 

31  11  21 

3064 

29  42  27 

3005 

28  13  34 

3066 

26  44  41 

3087 

Bun 

E. 

53  47  34 

3344 

52  24  13 

3334 

51    039 

3393 

49  36  54 

3311 

6 

Aldebaran 

W. 

116  14  24 

9996 

117  46  46 

9887 

119  19  22 

9878 

120  52  13 

9805 

Pollux 

W. 

72    5  36 

9697 

7:i38  11 

9875 

75  11    2 

9863 

76  44    8 

9651 

Ragulus 

W. 

36    7  54 

9916 

37  39  53 

9091 

39  12  10 

9668 

40  44  44 

9873 

Sun 

E. 

42  34  50 

3953 

41     9  43 

3941 

39  44  22 

3999 

38  18  46 

3916  ^ 

9 

Pollux 

W. 

84  33  35 

9788 

86    8  18 

9770 

87  43  17 

9783 

89  18  33 

9790 

Regulua 

W. 

48  32    7 

9605 

50    6  29 

9791 

51  41  10 

9777 

53  16    8 

9784 

' 

Sun 

E. 

31    7    2 

3153 

29  39  56 

3140 

28  12  34 

3197 

26  44  57 

3115 

10 

Pollux 

W. 

97  19    9 

9687 

98  56    7 

9074 

100  33  23 

9961 

102  10  55 

9949 

1 

Regulus 

W. 

61  15  31 

9006 

62  52  17 

9009 

64  29  21 

9999 

66    6  42 

9608 

sS 

E. 

19  23  14 

3066 

17  54  14 

3044 

16  25    2 

3093 

14  55  38 

3099 
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XV. 


GEBEKIVIOH  MEAN  TIME. 

• 

1 

LUNAR  DISTANCES. 

i4 

Nftme  And  Direction 

NOOD. 

P.L. 

of 

IIP». 

P.L. 
of 

Vlh. 

P.L 
of 

Kb. 

P.L. 
of 

r 

oi  uojecv. 

Diff. 

Difi. 

DiiT. 

Bifll 

p        1       il 

O          1         it 

0      /     // 

0     1    tt 

14 

Sun 

W. 

24  18  14 

9731 

25  54  13 

9799 

27  30  26 

9713 

29    6  49 

8704 

Jupiter 

E. 

50  35    7 

S316 

48  49  34 

9313 

47    3  54 

8309 

45  18    8 

8306 

Fomalhaitt 

E. 

76  49  26 

8569 

75    9  48 

9S64 

73  30    4 

9S6I 

71  50  16 

8599 

a  Pegasi 

E. 

95  17  44 

9809 

9:3  43  19 

9794 

92    6  43 

8787 

90  3:)  58 

9780 

15 

Suw 

W. 

37  11  17 

9671 

38  48  36 

• 

9666 

40  26    2 

8660 

42    3  35 

9656 

Jupiter 

E. 

36  28    3 

9991 

31  41  51 

9990 

32  55  37 

8989 

31     9  22 

9980 

Fomalhaiit 

E. 

63  30  47 

9559 

61  50  56 

9569 

60  11    9 

9565 

58  31  20 

9570  ' 

a  Pegasi 

E. 

82  38  29 

9763 

81     3  13 

9768 

79  27  55 

8763 

77  52  39 

S765 

16 

8uif 

W. 

50  12  49 

9636 

51  50  55 

9639 

53  29    4 

9630 

55    7  17 

9698 

Vends 

W. 

24  46  10 

9396 

26  31  31 

9316 

28  17    7 

9307 

30    2  56 

9999 

Fomalhaut 

E. 

50  15  14 

9617 

48  36  42 

9631 

46  58  29 

9648 

45  20  39 

968H 

a  Pegasi 

E. 

69  57  23 

9799 

68  22  44 

9801 

66  48  18 

9819 

65  14    6 

9895  ■ 

a  Ariel  is 

E. 

111  58  13 

9445 

110  15  43 

9440 

108  :)3    4 

9435 

106  50  19 

8430 

17 

Sun 

W. 

63  19    6 

9690 

64  57  35 

9619 

66  36    5 

9618 

68  14  ;)6 

9617 

Vehds 

W. 

38  54  38 

9969 

40  41  23 

9964 

42  28  15 

9960 

44  15  13 

9956 

Fomalhaut 

E. 

37  19  28 

9890 

35  45  26 

9865 

34  12  22 

9919 

32  40  27 

9981 

a  Pegasi 

E. 

57  27  56 

9916 

55  55  58 

9949 

54  24  33 

8978 

52  53  44 

3004  1 

a  Arietis 

E. 

98  15    9 

9415 

96  31  56 

9413 

94  48  40 

9411 

93    5  21 

9410 

18 

Sow 

W. 

76  27  23 

9615 

78    5  57 

9616 

79  44  31 

9617 

81  23    4 

9617 

Venus 

W. 

53  11   12 

9943 

54  58  35 

9941 

56  46    2 

9939 

58  ;«)  32 

9937 

a  Arietis 

E. 

84  28  40 

9411 

82  45  21 

9419 

81     2    4 

9414 

79  18  49 

9416 

Aldebaniii 

E. 

115    2  15 

9319 

113  16  32 

9319 

111  30  50 

9319 

109  45    7 

9319 

19 

Sun 

W. 

89  35  36 

9891 

91  14    3 

9693 

92  52  28 

9694 

94  30  51 

9695 

Venus 

W. 

67  31  32 

9931 

69  19  13 

9930 

71    6  55 

a^ 

72  54  38 

9999 

Jupiter 

W. 

21     8  39 

9309 

22  54  36 

9996 

24  40  41 

9993 

26  26  51 

9989 

a  Arietis 

E. 

70  43  27 

9431 

69    0  36 

9436 

67  17  52 

8441 

65  35  15 

9446 

Aldebarnn 

E. 

100  56  40 

8315 

99  11     2 

8316 

97  25  25 

8317 

95  :39  50 

9318 

20 

Sun 

W. 

102  42  14 

9635 

104  20  22 

8637 

105  58  28 

8638 

107  36  31 

9M1 

Venus 

W. 

81  53  21 

9999 

83  41     6 

9899 

85  28  50 

9899 

87  16  34 

9930 

a  Aquilae 

W. 

52    8  39 

3676 

53  25  49 

3619 

54  44    3 

3565 

56    3  15 

3515 

Jupiter 

W. 

35  18  :)2 

9983 

37    4  56 

8983 

38  51  21 

9883 

40  37  46 

8383 

a  Arietis 

E. 

57    4  20 

9489 

55  22  41 

8499 

53  41  16 

8508 

52    0    5 

9513 

Aldebaruii 

E. 

86  52  27 

9396 

85    7    6 

9388 

a3  21  49 

8330 

81  36  :J5 

9333 

31 

Sun 

W. 

115  45  49 

9655 

117  23  29 

9658 

119     1     5 

8689 

120  38  35 

9866 

Venus 

W. 

96  14  56 

9935 

98    2  33 

9937 

99  50    6 

8938 

101  37  ;r7 

9940 

a  Aqiiiliu 

W. 

62  51  20 

3334 

64  14  52 

3307 

65  38  55 

3983 

67    3  26 

3963 

Jupiter 

W. 

49  29  30 

9989 

51  15  45 

9991 

53     1  58 

9999 

54  48    9 

9994 

a  Arietis 

E. 

43  :38  46 

9599 

41  59  40 

9613 

40  21    3 

9637 

38  42  58 

9665 

Aldobaraii 

E. 

72  51  21 

9348 

71     6  32 

9351 

69  21  47 

9356 

67  37    8 

9390 

2*2 

a  AqiiilsB 

W. 

74  11  15 

3199 

75  37  34 

3183 

77    4    4 

3176 

78  30  42 

3171 

Jupiter 

W. 

63  38  21 

9304 

65  24  14 

9307 

67  10    3 

9310 

68  55  48 

8319  < 

Fomalhaut 

W. 

39  12  54 

9800 

40  47  22' 

9775 

42  22  23 

9753 

43  57  52 

8134 

Aldebarnn 

£. 

56  55  22 

9389 

57  11  21 

838(7 

55  27  28 

8393 

53  43*42 

8309 

Pollux 

£. 

103    3  49 

9368 

101   19  29 

83rj 

99  35  15 

8378 

97  51     8 

8383 
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• 

GBEE^  VVIGH  MEAN  TIME. 

• 

LUKAR  DISTANCES. 

KMne  sad  Dirootlon 

Midnight. 

P.L. 
of 

xvi». 

P.L. 
of 

XVIUh. 

P.L. 
of 

XXIb. 

P.L. 
of 

l» 

oi  wmvv*. 

DIff. 

Difll 

Dlit 

DIff. 

14 

SUH 

W. 

30  43  2^ 

9006 

O          t       If 

32  20    9 

90B0 

33  57    3 

9684 

a53^    5 

9678 

JunTKR 

E. 

43aQ  17 

9309 

41  46  20 

9908 

40    0  18 

9906 

38  14  11 

9904 

Fomaibaut 

E. 

70  10  25 

9557 

68  30  31 

9556 

66  .50  36 

9556 

65  10  41 

9557 

■ 

otPegasi 

E. 

88  59    4 

9775 

87  24    3 

9770 

85  48  56 

9700 

84  13  44 

9764 

15 

Sun 

W. 

43  41  15 

9059 

45  19    0 

9048 

46  56  52 

9644 

48  34  48 

9040 

JOFITKR 

E. 

2923    6 

9990 

27  36  54 

9999 

25  50  42 

9904 

24    4  34 

9998 

Fomalhauc 

E. 

56  51  51 

9577 

55  12  25 

9584 

.53  33    8 

9503 

51  54    4 

9604 

a  Pegnsi 

E. 

76  17  25 

9708 

74  42  15 

9779 

73    7  10 

9778 

71  32  13 

9784 

16 

Suit 

W. 

56  45  34 

9O0 

58  23  53 

9094 

60    2  15 

9693 

61  40  39 

9091 

Vkitus 

W. 

31  48  .56 

9999 

3:)  35    8 

9985 

35  21  30 

9979 

37    8    0 

9974 

Fomaibaut 

E. 

43  43  16 

9000 

42    6  23. 

9714 

40  30    4 

9744 

38  54  23 

9780 

a  Pepiai 
a  Arietia 

E. 

63  40  10 

9839 

62    6  32 

9856 

60  33  16 

9«73 

•59    0  2) 

9804 

E. 

105    7  27 

9190 

103  24  29 

9499 

101  41  27 

9419 

99  58  20 

9417 

17 

Bun 

W. 

69  53    8 

9016 

71  31  41 

9015 

73  10  15 

9615 

74  48  49 

9015 

Vsifus 

W. 

46    2  15 

9953 

47  49  23 

9950 

49  36  35 

9946 

51  23  51 

9945 

Foinalhaut 

E. 

31    9  50 

3056 

29  40  46 

3143 

28  13  29 

3947 

26  48  15 

3379 

a  Pe^ai 
or  Anetis 

E. 

51  23  36 

3099 

49  .54  11 

3078 

48  25  35 

.3199 

46  .57  52 

3173 

E. 

91  22    2 

9410 

89  ^  41 

9411 

87  55  21 

9410 

66  12    0 

9410 

18 

Suif 

W. 

83    1  36 

9017 

84  40    8. 

9018 

86  18  38 

9619 

87  57    8 

9690 

Yxifos 

W. 

60  21    3 

9930 

62    8  38 

9834 

63  56  14 

9333 

65  43  52 

9939 

a  Arietia 

E. 

77  35  37 

9418 

75  52  28 

9491 

74    9  23 

9494 

72  26  22 

9498 

Aldebaran 

E. 

107  59  25 

9311 

106  13  42 

9319 

104  28     1 

9313 

102  42  20 

9314 

19 

Suit 

W. 

96    9  12 

9O0 

97  47  32 

9098 

99  25  48 

9630 

101     4    2 

9639 

Vbhus 

w. 

74  42  22 

9999 

76  :jo  7 

9999 

78  17  52 

9999 

80    5  37 

9999 

JUPITCR 

w. 

28  13    5 

9980 

2J)  .59  23 

S985 

31  45  45 

9984 

3:^  33    8 

99A3 

a  Arietia 

E. 

63  .52  46 

9459 

62  10  25 

9458 

60  28  13 

9465 

58  46  11 

9473 

AldebarvD 

E. 

93  .54  17 

9390 

92    8  46 

8391 

90  23  17 

9393 

88  37  51 

9394 

90 

Suif 

W. 

101^  14  30 

9044 

no  .52  25 

9047 

112  30  17 

9650 

114    8    5 

96N 

Vbhob 

w. 

89    4  17 

9930 

m  .51  59 

9931 

92  .39  40 

9939 

04  27  19 

9933 

a  Aqiitls 

w. 

57  23  22 

3471 

.58  44  18 

3431 

60    5  .59 

3305 

61  28  21 

3363 

JunTKR 

w. 

42  24    9 

9984 

44  10  31 

9985 

45  .56  53 

9987 

47  43  12 

9988  1 

a  Arietis 

E. 

.50  19  10 

9990 

48  m  33 

9540 

46  .58  15 

9SS6 

45  18  19 

9579  . 

Aldeborao 

E. 

79  51  24 

9330 

78    6  17 

9330 

76  21  14 

9349 

74  36  15 

9345 

21 

SUH 

w. 

122  16    0 

9070 

123  S3  20 

9674 

125  .30  35 

9678 

127    7  45 

9683  ' 

Vbnitb 

w. 

103  25    5 

9949 

10.5  12  31 

9944 

106  59  .53 

9946 

108  47  12 

9948 

1  Aquile 

w. 

68  28  21 

3944 

<»)  .53  38 

J3RRI 

71   19  14 

3914 

72  45    7 

3901 

JllMTER 

w. 

5i\  34  17 

9990 

.5^  20  23 

9996 

60    6  25 

9300 

61  52  25 

9309 

or  Arietia 

E. 

37    5  31 

9095 

:«5  28  45 

9731 

33  .52  46 

9700 

:»  17  38 

9818 

Aldeharaii 

E. 

65  52  35 

9303 

6i     8    7 

9367 

62  23  45 

9379 

GO  39  :)o 

9377 

22 

a  Aquilae 

W. 

79  .57  27 

3108 

81  24  15 

3165 

82  51    6 

3164 

84  17  .58 

3166 

JOPITER 

W. 

70  41  30 

9314 

72  27    9 

9317 

74  12  43 

8390 

75  .58  14 

£399 

Fomalhaiit 

W. 

45  33  47 

9719 

47  10    2 

9706 

48  46  36 

9093 

50  23  25 

9604 

Aldebanui 

E. 

52    0    5 

9405 

.50  16  37 

9419 

48  33  18 

9419 

46  50    9 

94<16  > 

Pollux 

E. 

96    7    7 

8387 

94  23  14 

8309 

92  39  28 

9307 

90  55  49 

9403 
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XVII. 


• 

GBEB^  WIGH  MEAN  TIMB. 

LUNAB  DI8TAN0E8. 

"I 

Nmne  And  Dtreetfon 

^9   f\\i  !■  n*^ 

ffoon. 

P.L, 
of 

Uli'* 

P.L. 
of 

Vlh. 

P.L. 
of 

DCh 

P.L. 
of 

1^ 
23 

01  OlgOOt. 

Biff. 

Dfff. 

Dur. 

INff. 

a  Aquilae 

W. 

o         in 

85  44  48 

3168 

O          1        It 

87  11  96 

3179 

8l  38'  l6' 

3176 

90    4' 55 

3163 

Jupiter 

W. 

77  43  41 

9396 

79  29    3 

9390 

81  14  21 

SQ39 

82  59  34 

9334 

Foronlhaiit 

W. 

52    0  26 

9677 

53  37  36 

9671 

55  14  54 

9666 

56  52  20 

9669 

a  Peeasi 
AldeDarnii 

W. 

38  32  5:} 

3640 

39  50  44 

3599 

41  10    3 

3488 

42  30  41 

3496 

E. 

45    7  10 

9433 

43  24  22 

9449 

41  41  46 

9451 

39  59  22 

9460 

Pollux 

E. 

89  12  19 

9408 

87  28  56 

9415 

85  45  42 

9499 

84    238 

9488 

24 

JUFITKR 

W. 

91  44  41 

9348 

93  29  30 

9351 

95  14  16 

9354 

96  58  57 

9356 

FomalhHut 

W. 

65    0    5 

9009 

66  37  36 

9664 

68  15    3 

9668 

69  52  26 

9679 

a  Pegnst 

W. 

49  28  53 

3919 

50  54  47 

3184 

52  21  16 

3160 

53  48  13 

3138 

Pollux 

E. 

75  29  39 

9403 

73  47  34 

9471 

72    5  41 

9480 

70  23  59 

9488 

Regiilns 

E. 

111  33  57 

9471 

109  52    3 

9478 

108  10  20 

9488 

106  28  47 

9404 

25 

Fomalhnnt 

W. 

77  57  44 

9709 

79  34  21 

9710 

81  10  49 

9717 

82  47    6 

9796 

a  Pegufii 

W. 

61     8  16 

3073 

62  36  59 

3065 

64    5  51 

3000 

65  34  49 

3057 

Pollux 

R. 

61  58  a5 

9534 

60  18    9 

9544 

58  37  57 

9554 

56  57  59 

9564 

ReguluK 

E. 

98    3  57 

9»8 

96  23  36 

9547 

94  43  29 

9557 

93    3  34 

9567 

Saturm 

E. 

116    2  33 

9650 

114  22  31 

9561 

112  42  42 

9570 

111    3    6 

9580 

26 

Fomnlhaut 

W. 

90  45  28 

9770 

92  20  27 

9787 

93  55  12 

9700 

95  29  41 

9019 

aPej^i 
a  Anetis 

W. 

73    0  12 

3050 

74  29  12 

3063 

75  58    7 

3067 

77  26  57 

3073 

W. 

29  2:^  25 

3110 

30  51  23 

3075 

32  20    3 

3047 

33  49  18 

3094 

Pollux 

E. 

48  41  47 

9090 

47    3  19 

9031 

45  25    6 

9043 

43  47  10 

9666 

Reguliis 

E. 

84  47  31 

9090 

83    9    3 

9631 

81  30  48 

9649 

79  52  50 

9063 

Saturn 

E. 

102  48  3^2 

9639 

101  10  20 

9643 

99  32  22 

9654 

97  54  39 

9085 

27 

Fomalhnut 

W. 

103  18    0 

9878 

104  50  47 

9893 

106  23  16 

9008 

107  55  25 

9004 

a  Pe^si 
a  Anetis 

W. 

84  49     1 

.1114 

86  16  54 

3194 

87  44  35 

3134 

89  12    3 

3140 

W. 

41  21    2 

9004 

42  51  59 

9960 

44  23    2 

9958 

45  54    7 

9058 

Pollux 

E. 

a5  41  43 

9790 

34    5  30 

9734 

32  29  36 

9748 

30  54    0 

97VS 

Regulus 

E. 

71  46  49 

9719 

70  10  25 

9794 

68  34  17 

9736 

66  58  24 

9748 

Saturn 

E. 

89  49  53 

9799 

88  13  42 

9733 

86  37  47 

9745 

85    2    7 

97S7 

28 

a  Pecnsi 
a  AnetiH 

W. 

96  25  40 

3913 

97  51  34 

3998 

99  17  10 

3943 

100  42  28 

3960 

W. 

53  29  17 

9970 

55    0    7 

9975 

56  30  51 

9080 

58    1  27 

9086 

Aldebaran 

W. 

22    2  29 

9696 

23  34  53 

9806 

25    7  18 

9698 

26  39  39 

9901 

Regulus 

E. 

59    3    7 

9810 

57  28  52 

9699 

55  54  53 

9835 

54  21  11 

9048 

Saturn 

E. 

77    7  44 

9017 

75  33  38 

9898 

73  59  47 

9840 

72  26  12 

9880 

Spica 

E. 

113    5    6 

9691 

111  31     5 

9839 

109  57  18 

9843 

108  23  46 

9854 

29 

a  Arietis 

W. 

65  32  28 

3099 

67    2  14 

3090 

68  31  49 

3037 

70    1  15 

3045 

Aldebarau 

W. 

34  20    2 

9830 

35  51  43 

9038 

37  23  14 

9045 

38  54  36 

9054 

Regulus 

E. 

46  36  40 

9900 

45    4  32 

9091 

43  32  40 

9033 

42    1    5 

9046 

Saturn 

E. 

64  42    0 

9910 

63    9  54 

9090 

61  38    1 

9031 

60    6  23 

9049 

Spica 

E. 

100  39  38 

9900 

99    7  30 

9090 

97  35  36 

9930 

96    3  55 

9040 

30 

a  Arietis 

W. 

77  25  58 

3085 

78  54  26 

3003 

80  22  44 

3101 

81  50  53 

3100 

Aldebaran 

W. 

46  28  55 

9003 

47  59  16 

3000 

49  29  29 

3008 

50  59  32 

3015 

■ 

Regulus 

E. 

34  27    5 

3000 

3257    4 

3099 

31  27  20 

3035 

29  57  51 

3040 

Saturfi 

E. 

52  31  29 

9903 

51     1    8 

3003 

49  30  59 

3019 

48    1     1 

3001 

Spica 

E. 

88  28  42 

»60 

86  58  15 

9806 

85  28    0 

3007 

83  57  56 

3016 

Son 

£. 

134  13  24 

3341 

132  50    0 

3351 

131  26  48 

8301 

130    3  47 

3370 

xvm. 
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« 

OBEENWIOH  MEAliT  TIMB. 

• 

LUNAB  DISTANCES. 

H 

23 

NMneftBd  Dim 
of  Objeot. 

Dtioo 

w. 

Midnight. 

P.L. 

of 

DIff. 

XVh. 

P.L. 

of 

Diff. 

xvnib. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 

Diff. 

a  Aquiln 

O           1         II 

91  ni  25 

3191 

0               0           II 

92  57  45 

3901 

O          t        II 

94  23  53 

3911 

95  49  49 

3893 

Jupiter 

\v. 

84  44  44 

9337 

86  29  50 

9341 

88  14  51 

9343 

89  59  48 

9346 

Fomalhaiit 

w. 

58  29  51 

9060 

00    7  23 

9659 

61  44  58 

9660 

63  22  32 

9060 

oPegani 

w. 

43  52  28 

3379 

45  15  18 

3394 

46  39    2 

3981 

48    3  36 

3944 

AldebarHD 

E. 

38  17  11 

9460 

36  S5  14 

9479 

34  53  31 

9490 

33  12    4 

9909 

Pollux 

E. 

82  19  42 

9434 

80  36  56 

9441 

78  54  20 

9448 

77  11  54 

9456 

24 

JUFITSR 

W. 

98  43  35 

9358 

100  28  10 

3360 

102  12  42 

9369 

103  57  12 

9363 

Fomalhaiit 

W. 

71  29  44 

9676 

73    6  55 

9681 

74  44    0 

96i>8 

76  20  56 

9694 

a  Pega« 

W. 

55  15  36 

3190 

56  43  21 

3106 

58  11  24 

3099 

59  39  43 

3081 

Pollux 

E. 

68  42  30 

9496 

67     1  11 

9505 

65  20    6 

9515 

63  39  13 

9695 

KegiiliiB 

E. 

104  47  25 

9S09 

103    6  15 

9511 

101  25  17 

9590 

99  44  30 

9599 

25 

Foroalhaut   . 

W. 

84  23  12 

9735 

85  59    5 

9744 

87  34  46 

9754 

89  10  14 

9765 

aPegasi 

W. 

67    3  51 

3055 

68  32  56 

3053 

70    2    3 

3054 

71  31    8 

3056 

Pollux 

E. 

55  18  14 

9575 

5:)  ;)8  45 

9586 

51  59  30 

9507 

50  20  31 

9606 

Regiilus 

E. 

91  23  53 

9577 

69  44  26 

9587 

88    5  13 

9598 

86  26  14 

9609 

Satorr 

E. 

109  23  44 

9500 

107  44  35 

9600 

106    5  40 

9610 

104  26  59 

9631 

26 

Fomalliaut 

W. 

97    3  54 

9094 

98  37  51 

9837 

100  11  31 

9850 

101  44  54 

9864 

a  Pegasi 

W. 

78  55  40 

3080 

80  24  14 

3087 

81  52  40 

3095 

a3  20  56 

3104 

a  Arietis 

W. 

35  19     1 

3005 

36  49    8 

9990 

38  19  ^ 

9978 

39  50  13 

9970 

Pollux 

E. 

42    9  31 

9668 

40  32    8 

9681 

38  55    2 

9604 

37  18  14 

9707  1 

Regiilus 

E. 

78  15    6 

9665 

76  ;i7  39 

9676 

75    0  26 

9688 

73  23  m 

9700  1 

Saturn 

E. 

96  17  11 

9676 

94  :)9  59 

9687 

93    3    2 

9098 

91  26  20 

97J0 

27 

Fomalliaut 

W. 

109  27  16 

9939 

110  58  46 

9954 

112  29  56 

9971 

114    0  45 

9987' 

or  Pegnsi 
a  Arietis 

W. 

90  39  17 

3158 

92    6  16 

3171 

m  33    0 

3184 

94  59  28 

3198 

W. 

47  25  13 

9958 

48  r»<i  18 

9959 

50  27  22 

9961 

51  58  22 

9966 

Pollux 

E. 

2i)  18  45 

9n9 

27  43  49 

9795 

26    9  14 

9811 

24  a5    0 

9898 

Reguliis 

E. 

65  22  48 

9761 

63  47  29 

9773 

62  12  25 

9785 

60  37  38 

9797 

Saturn 

E. 

83  26  43 

9769 

81  51  35 

9781 

80  id  42 

9793 

78  42    5 

9805 

28 

a  Pe^si 
a  Arietis 

W. 

102    7  27 

3977 

ia3  32    7 

3994 

104  56  26 

3319 

106  20  25 

3330 

W. 

59  31  57 

9993 

61     2  18 

3000 

62  32  .30 

3007 

64    2  34 

3014 

Aldebaraii 

W. 

28  11  56 

9905 

29  44    8 

9910 

31   16  14 

9916 

32  48  12 

9993 

Regulus 

E. 

52  47  44 

9861 

51  14  a5 

9873 

49  41  40 

9685 

48    9    2 

9897 

Saturn 

E. 

70  52  52 

9864 

69  19  47 

9875 

67  46  56 

9686 

66  14  21 

9898 

Spicn 

E  . 

106  50  28 

9865 

105  17  24 

9876 

103  44  35 

9887 

102  11  59 

9896 

29 

a  Arietis 

W. 

71  30  31 

3053 

72  .59  38 

3061 

74  28  34 

3069 

75  57  21 

3077  1 

Aldeberan 

W. 

40  25  47 

9961 

41  56  49 

9960 

43  27  41 

9977 

44  58  2:i 

9985 

Regulus 

E. 

40  29  46 

9959 

38  58  42 

9971 

37  27  54 

9963 

35  57  22 

9996  . 

Saturn 

E. 

58  34  58 

9953 

57    3  46 

9963 

55  32  48 

9973 

54    2    2 

9963  ; 

Spica 

E. 

94  32  27 

9950 

93     1    12 

9960 

91  30  10 

9970 

89  59  20 

9980 

do 

a  Arietis 

W. 

83  18  52 

3116 

84  46  42 

3193 

86  14  24 

3130 

87  41  57 

3137  , 

Aldeboran 

W. 

52  29  26 

309» 

.V)  .59  1 1 

'      3098 

55  28  48 

3035 

56  58  17 

304J 

Regulus 

E. 

28  28  39 

3065 

21)  59  46 

3079 

25  31  11 

3094 

24    2  54 

3110 

Saturn 

E, 

46  31  15 

3030 

45     1  40 

3039 

43  32  15 

3047 

42    3     1 

3055  , 

Spica 

E. 

82  28    3 

3094 

80  58  20 

3039 

79  28  47 

3040 

77  59  23 

3047 

Sun 

E. 

128  40  56 

3379 

127  18  15 

3387 

125  55  44 

3306 

124  33  22 

3403 
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I. 


AT  GBEENWIOH  APPARENT  NOON.    , 


i 


o 

I 


Mod. 

Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN, 
Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 
Mon. 
Tues. 
Wed. 

Thur. 


I 

• 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUITS 


Appwvnt 
Sl^bt  Aaoeprion. 


"K      m      i 

6  30  22.27 
6  34  41.86 
6  39  2.09 

6  43  22.94 
6  47  44.38 
6  52  6.38 

6  56  28.93 

7  0  51.99 
7  5  15.53 

7  9  39.51 
7  14  3.90 
7  18  28.66 

7  22  53.76 
7  27  19.17 
7  31  44.86 

7  36  10.78 
7  40  36.89 
7  45  3.16 

7  49  29.55 
7  53  56.04 

7  58  22.58 

8  2  49.15 
8  7  15.69 
8  11  42.20 

8  16  8.66 
8  20  35  02 
8  25  1.24 

8  29  27.30 
8  33  53.18 
8  38  18.84 
8  42  44.25 


18  47    9.88 


Dlitfor 
IHoar. 


0.802 
0.830 
0.856 

0.881 
0.905 
0.928 

0.949 
0.970 
0.989 

1.007 
1.023 
1.038 

1.051 
1.064 
1.074 

1.083 
1.091 
1.098 

1.102 
1.105 
1.106 

1.107 
1.106 
1.104 

1.100 
1.096 
1.090 

1.083 
1.074 
1.064 
1.063 


11.041 


▲pptrsnt 
DeeUnation. 


S.21  51  20.4 
22  0  21.8 
22  8  57.8 

22  17  8.1 
22  24  52.5 
22  32-10.8 

22  89  2.7 
22  45  28.0 
22  51  26.5 

22  56  57.9 

23  2  2.0 
23  6  88.7 

23  10  47.8 
23  14  29.2 
23  17  42.7 

23  20  28.2 
23  22  45.6 
23  24  34.9 

23  25  55.9 
23  26  48.6 
23  27  13.0 

23  27  9.1 
23  26  36.9 
23  25  36.4 

23  24  7.6 
23  22  10.6 
23  19  45.4 

23  16  52.1 
23  13  30.8 
23  9  41.7 
23  5  24.8 

S.  28  0  40.2 


DIfllfor 
IHonr. 


-23.07 
22.02 
20.96 

-19.89 
18.80 
17.71 

-16.60 
15.49 
14.37 

-13.24 
12.10 
10.95 

-  9.60 
8.65 
7.49 

-  6.32 
5.14 
3.96 

-  2.78 
1.60 

-  0.42 

+  0.75 
1.93 
3.11 

+  4.29 
5.46 
6.63 

+  7.80 

8.97 

10.13 

11.9) 

+12.44 


8emi- 
disnietflr. 


6 
6 
6 


15.99 
16.13 
16.27 


6  16.40 

6  16.53 

6  16.66 

6  16.78 

6  16.90 

6  17.01 

6  17.12 

6  17.23 

6  17.33 

6  17.43 

6  17.53 

6  17.62 

6  17.71 

6  17.80 

6  17.88 

6  17.96 

6  18.03 

6  18.09 

6  18.15 

6  18.20 

6  18.25 

6  18.29 

6  18.33 

6  18.36 

6  18.38 

6  18.40 

6  18.41 

6  18.41 


16  18.41 


SIdefMl 
Time  of 
Semi- 
diameter 
PaMing 
MeHdlaii 


70.32 

70.40 
70.48 

70.56 
70.64 
70.71 

70.78 
70.84 
70.90 

70.96 
71.01 
71.06 

71.11 
71.15 
71.18 

71.21 
71.24 
71.26 

71.28 
71.29 
71.30 

71.30 
71.30 
71.29 

71.28 
71.27 
71.25 

71.28 
71.20 
71.17 
71.13 

71.09 


Iqvatlonof 
TIbw, 
tobe 

Sabtneted 
firom 


Added  to 

Apptrent 

Ttne. 


10  46.58 

10  23.61 
10    0.00 

9  35.77 
9  10.96 

8  45.58 

8  1966 
7  53.23 

7  26.33 

6  58.99 
6  81J24 
6    3.11 

5  34.68 

5  5.85 
4  36.81 

4  7.53 
3  38.06 

8  8.43 

2  38.67 
2  8.82 
1  38.92 

1  9.00 
0  39.10 
0    9.23 


0  20.59 

0  50.32 

1  19.91 

1  49.38 

2  18.56 
2  47.58 
8  16.36 

8  44.85 


DUI.  Ibr 
IHoor. 


8 

0.944 
0.1»7I 
0.997 


.022 
.046 
.069 

.090 
.111 
.130 

.148 
.164 
.179 

.192 
.205 
.215 

.224 
.231 
.238 

.242 
.245 
.246 

.247 
.246 
.244 

.240 
.236 
.230 


.214 
.204 
.193 


1.181 


.KonL—Tbe  mean  tiae  of  aenddiameter  paaalng  may  be  found  by  •nbtraotinK  <I^.19  tnm  tbe  aldenal  fttine. 
Tbe  aign  —  pceftsed  to  the  bonrly  ohaage  of  deeltnatJon  indioatea  that  eoath  deoUnattona  are ' 
the  algn  +  Indioatea  that  aoath  deoHwatJoaa  are  decireaelng. 
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AT  qbei;nwioh  mean  noon. 


s 


o 


Mon. 

Tues. 

Wed. 

Thur. 

Prid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Prid. 

Sat. 

SUN. 

Mon. 

ITues. 
Wed. 
Thur. 

Prid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Prid. 

Sat 

SUN. 
Mon. 
Tues. 
Wed. 

Thur. 


8 

• 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


▲ppATMlt 

Richt  AtoenaloD. 


6  30  24.21 

6  34  43.74 

6  39  3.90 

6  43  24.68 

6  47  46.05 

6  52  7.98 

6  56  30.45 

7  0  53.43 
7  5  16.89 

7  9  40.79 

7, 14  5.09 

7k  18  29.77 

7  22  54.79 

7  27  20.12 

7  31  45.71 

7  36  11.54 

17  40  37.56 

7  45  3.74 

7  49  30.04 

7  53  56.44 

7  58  22.89 

8  2  49.36 
8  7  15.81 
8  11  42.23 

8  16  8.60 

8  20  34.87 

8  25  1.00 

8  29  26.97 

8  33  52.76 

8  38  1*8.33 

8  42  43.65 


DUtfot 
1  Hoar. 


0.800 
0.897 
0.853 

0.878 
0.909 
0.995 

0.946 
0.967 
0.986 

1.004 
1.090 
1.033 

1.048 
1.061 
1.071 

1.080 
1.087 
1.094 

1.098 
1. 101 
1.109 

1.103 
1.109 
1.100 

1.096 
1.099 
1.086 

1 .079 
1.070 
1.060 
1.049 


18  47     8.69     11.037 


Appttrent 
Deoltnatlon. 


M 


S.21  51  24.6 
22  0  25.6 
22  9  1.3 

22  17  11.3 
22  24  55.4 
22  32  13.4 

22  39  5.1 
22  45  30.1 
22  51  28.3 

22  56  59.5 

23  2  3.4 
23  6  39.9 

23  10  48.8 
23  14  30.0 
23  17  43.3 

23  20  28.7 
23  22  46.0 
23  24  35.1 

23  25  56.0 
23  26  48.7 


DliLlbr 
1  Hoar. 


23  27  13.1    -  0.49 


-93.06 
99.01 
90.95 

-19.88 
18.79 
17.70 

-16.59 
1.5.48 
14.36 

-13.93 
19.09 
10.94 

-  9.79 
8.64 
7.48 

-  6.31 
5.14 
3.96 

-  9.78 
1.60 


23  27  9.1 
23  26  36.9 
23  25  36.4 


+  0.75 
1.93 
3.11 


23  24  7.6  -I-  4.99 
23  22  10.7  I  5.46 
23  19  45.6       6.63 


23  16  52.4 

23  13  31.3 

23  9  42.2 

23  5  25.4 


+  7.80 

8.97 

10.13 

11.98 


S.  23     0  40.9    4-19.43 


BqwitloD  of 

Thne, 

to  be 

Added  to 


Snbtracted 

firoin 
ICeuiTlme. 


m       ■ 

10  46.41 

10  23.44 

9  59.83 

9  35.61 
9  10.80 
8  45.43 

8  19.51 
7  53.09 
7  26.19 

6  58.85 
6  31.11 
6    2.99 

5  34.52 
5  5.75 
4  36.72 

4  7.45 
3  37.99 
3    8.37 

2  38.62 
2  8.78 
1  38.89 

1  8.98 
0  39.09 
0    9.23 


0  20.58 

0  50.30 

1  19.87 

1  49.28 

2  18.51 

2  47.52 

3  16.29 

3  44.77 


DiA  for 
1  Hour. 


8 

0.944 
0.971 
0,997 


.099 
.046 
.069 

.090 
.III 
.130 

.148 
.164 
.179 

.199 
.905 
.915 

.994 
.931 
.938 

.949 
.945 
.946 

.947 
.946 
.944 

.940 
.936 
.930 

.993 
.914 
.904 
.193 

1.181 


The  aemldieiiieter  for  mean  noon  may  bo  ii«eame«l  the  name  as  that  for  apparent  noon. 
Tb0  ai^  —  prefixed  to  the  hoarly  chauire  of  declination  indioat«a  that  aonth  deelinationa 
;  the  sign  +  indioatea  that  aonth  deelinationa  are  decreaatng. 


SIderaal 
Time, 
or 
]:i|;hi 

of 
Mean  8iin. 


h     m       a 

6  41  10.62 
6  45  7.18 
6  49    3.73 

6  53    0.29. 

6  56  56.84 

7  0  53.41 

7  4  49.96 
7  8  46.52 
7  12  43.08 

7  16  39.64 
7  20  36.20 
7  24  32.76 

7  28  29.31 
7  32  25.87 
7  36  22.43 

7  40  18.99 
7  44  15.55 
7  48  12.11 

7  52    8  66 

7  56     5.22 

8  0     1.78 

8  3  58.34 
8  7  54.90 
8  11  51.46 

8  15  48.01 
8  19  44.57  , 
8  23  41.13 

8  27  37.69 

8  31  34.25 

8  35  30.81 

8  39  27.36 


18  43  2a92 

DiiT.  for  1  hoar, 

-|-9«.85<)5. 
(Table  III.) 


202 


DECEMBER,   1890. 


ni. 


AT  QRBENWIOH  MEAN  NOON. 


I 


O 


I 

I 


THE  STTN*S 


TSITB  LONGITTTDB. 


A' 


Diff.  for 
IHonr. 


LATITTTDB. 


Logaittiun 

of  the 

Badliia  Yeetor 

of  the 

EMrtb. 


DIftfor 
IHour. 


of 
Btderoftl  Hoob. 


1 

2 
8 

.  4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 
365 

366 


II 


249  17  38.9 

250  18  30.4 

251  19  23.2 

252  20  17.4 

253  21  13.0 

254  22    9.8 

255  23    7.9 

256  24    7.2 

257  25    7.6 

258  26    9.0 

259  27  11.3 

260  28  14.4 

261  29  18.2 

262  30  22.6 

263  31  27.6 

264  32  33.0 

265  33  38.8 

266  34  44.9 

267  35  51.2 

268  36  57.7 

269  38    4.5 

270  39  11.4 

271  40  18.4 

272  41  25.5 

273  42  33.0 

274  43  40.7 

275  44  48  6 

276  45  56.7 

277  47     5.1 

278  48  13.8 

279  49  22.9 

280  50  32.3 


II 


17  10.3 

18  1.6 

18  54.2 

19  48.2 

20  43.6 

21  40.3 

22  38.2 

23  37.3 

24  37.5 

25  38.7 

26  40.8 

27  43.8 

28  47.4 

29  51.6 

30  56.4 

32  1.7 

33  7.3 

34  13.2 

35  19.3 

36  25.6 

37  32.2 

38  38.9 

39  45.7 

40  52.7 

41  59.9 

43  7.4 

44  15.1 

45  23.0 

46  31.2 

47  39.8 

48  48.7 

49  57.9 


52.11 
52.17 
52.23 

62.29 
52.34 
52.40 

52.45 
52.50 
52.54 

52.58 
52.62 
52.65 

52.67 
52.69 
52.71 

52.73 
52.74 
52.75 

52.76 
52.77 
52.78 

52.79 
52.80 
52.81 

52.82 
52.83 
52.84 

52.85 
52.86 
52.87 
52.88 


152.90 


II 


+  0.31 
0.38 
0.43 

+  0.45 
0.43 
0.38 

+  0.31 

0.22 

+  0.10 

-0.03 
0.16 
0.29 

-0.41 
0.52 
0.60 

-0.66 
0.69 
0.69 

-0.66 
0.60 
0.51 

-0.39 

0.26 

-0.13 

0.00 

+  0.14 

0.26 

+  0.36 
0.44 
0.49 
0.51 

+  0.49 


9.9937303 
9.9936667 
9.9936052 

9.9935457 
9.9934882 
9.9934325 

9.9933786 
9.9933263 
9.9932756 

9.9932265 
9.9931789 
9.9931326 

9.9930878 
9.9930446 
9.9930031 

9.9929633 
9.9929254 
9.9928894 

9.9928555 
9.9928238 
9.9927944 

9.9927675 
9.9927433 
9.9927219 

9.9927032 
9.9926873 
9.9926742 

9.9926639 
9.9926568 
9.9926522 
9.9926502 

9.9926508 


-27.0 
26.1 
25.2 

-24.4 

23.6 
22.8 

-22.1 
21.5 
20.8 

-20.2 
19.6 
19.0 

-18.4 
17.7 
16.9 

-16.1 
15.3 
14.5 

-13.6 
12.7 
11.7 

-10.7 
9.6 
8.4 

-  7.3 
6.1 
4.9 

-  3.7 
2.5 
1.4 

-  0.3 

•I-  0.8 


~K   in   ■ 

7  17  37.49 
7  13  41.58 
7  9  45.67 

7  5  49.76 
7  1  53.84 
6  57  57.93 

6  54  2.02 
6  50  6.11 
6  46  10.19 

6  42  14.28 
6  88  18.87 
6  34  22.46 

6  80  26.54 
6  26  30.63 
6  22  34.72 

6  18  38.81 
6  14  42.89 
6  10  46.98 

6  6  51.07 
6  2  55.16 
5  58  59.24 

5  55  3.33 
5  51  7.42 
5  47  11.51 

5  43  15.59 
5  39  19.68 
5  35  23.77 

5  31  27.86 
5  27  31.94 
5  23  36.03 
5  19  40.12 

5  15  44.21 


VOXB.— The  nnmben  in  coliimii  A  correepond  to  the  true  equinox  of  the  detei  in  oolnmn  X',  to 
the  mean  eqnlnox  of  Jannery  (M.O. 


Diir.  for  1  Hour, 

—  9'.8S96. 

(Tahlen.) 


IV. 
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GBBBJMWICH  MEAN  TIMB. 

» 

4 

M 

•I'HK  MOON'S 

1 
1 

SBMTDIAICXTER. 

HOBIZOKTAL 

PARALLAX. 

UPPXR  TRANSIT. 

AOX. 

KOQB. 

XldBight. 

VOOB. 

■ 

DUr.  for 
IHoar. 

XldBlfhi. 

Diff.  for 
1  Hoor. 

Kerldiuiof 
Graenwiob. 

i>ur.  for 

IHoor. 

Koon. 

1 

14  52.0 

14  50.0 

54'  26.9 

// 
-0.71 

54  19.5 

-0.53 

h      m 

16  28.4 

m 
1.95 

18.9 

2 

14  48.6 

14  47.9 

54  14.5 

-0.33 

54  11.9 

-0.11 

17  13.9 

1.85 

19.9 

3 

14  47.9 

14  48.6 

54  11.8 

40.11 

54  14.4 

+0.33 

17  57.3 

1.77 

20.9 

4 

14  50.0 

14  52.2 

54  19.7 

40.55 

54  27.5 

+0.77 

18  39.1 

1.73 

21.9 

5 

14  55.0 

14  58.6 

54  38.0 

0.d9 

54  51.0 

1.19 

19  20.5 

1.73 

22.9 

6 

15    2.7 

15    7.5 

55    6.3 

1.38 

55  23.9 

1.55 

20    2.3 

1.77 

23.9 

7 

15  12.8 

15  18.6 

55  43.4 

+1.70 

56    4.6 

+1.83 

20  45.7 

1.87 

24.9 

8 

15  24.7 

15  31.1 

56  27.0 

1.91 

56  50.4 

1.97 

21  31.9 

3.00 

25.9 

9 

15  37.6 

15  44.1 

57  14.3 

1.99 

57  38.2 

1.97 

22  21.9 

3.18 

26.9 

10 

15  50.4 

15  56.5 

58     1.5 

+1.91 

58  23.8 

+1.80 

23  16.5 

9.36 

27.9 

11 

16    2.2 

16    7.3 

58  44.6 

1.06 

59    3.5 

1.48 

& 

28.9 

12 

16  11.8 

16  15.6 

59  20.0 

1.97 

59  33.8 

1.03 

0  15.5 

9.59 

0.4 

13 

16  18.5 

16  20.6 

59  44.7 

+0.78 

59  52.4 

+0.53 

1  17.5 

9.60 

1.4 

14 

16  21.9 

16  22.3 

59  57.1 

40.«7 

59  58.7 

40.03 

2  20.2 

9.57 

2.4 

15 

16  22.0 

16  20.9 

59  57.4 

-0.33 

59  53.4 

-0.44 

3  21.1 

9.46 

3.4 

16 

16  19.1 

16  16.9 

59  47.0 

-0.09 

59  38.6 

-0.78 

4  18.5 

9.31 

4.4 

17 

16  14.1 

16  10.9 

59  28.4 

0.91 

59  16.8 

I.OI 

5  12.1 

9.16 

5.4 

18 

16    7.5 

16    3.8 

59    4.2 

1.09 

58  50.8 

1.15 

6    2.4 

9.05 

6.4 

19 

16    0.0 

15  56.1 

58  36.7 

-1.19 

58  22.3 

-1.31 

6  50.4 

1.98 

7.4 

20 

15  52.1 

15  48.2 

58    7.7 

1.33 

57  52.9 

1.94 

7  37.5 

1.97 

8.4 

21 

15  44.1 

15  400 

57  38.1 

1.34 

57  23.3 

1.34 

8  24.9 

1.99 

9.4 

22 

15  36.0 

15  32.0 

57    8.5 

-1.33 

56  53.8 

-1.33 

9  13.3 

9.05 

10.4 

28 

15  28.0 

15  24.1 

56  39.2 

1.31 

56  24.7 

1.31 

10    3.3 

9.19 

11.4 

24 

15  20.1 

15  16.3 

56  10.2 

1.30 

55  56.0 

1.18 

10  55.1 

9.18 

12.4 

25 

15  12.5 

15    8.8 

55  42.1 

1 

-1. 16 

55  28.5 

-1.13 

11  47.9 

3.30 

13.4 

26 

15    5.2 

15     1.8 

55  15.4 

1.07 

55    2.9 

1.01 

12  40.7 

9.17 

14.4 

27 

14  58.6 

14  55.6 

'54  51.1 

0.94 

54  40.2 

0.86 

13  32.2 

.     9.10 

15.4 

28 

14  53.0 

14  50.7 

54  30.5 

-0.76 

54  22.1 

-0.65 

14  21.5 

3.00 

16.4 

29 

14  48.8 

14  «I7.4 

54  15.1 

0.53 

54    9.9 

0.37 

15    8.2 

1.89 

17.4 

30 

14  46.4 

14  46.0 

54     6.4 

-0.31 

54    5.0 

-0.03 

15  52.3 

1.80 

18.4 

81 

14  46.2 

14  47.0 

54     5.7 

40.16 

54    8.7 

+0.36 

16  34.5 

1.73 

19.4 

32 

14  48.5 

14  50.7 

54  14.2 

+0.57 

54  22.2 

+0.78 

17  15.4 

1.70 

20.4 
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DECEMBER,   1890. 


V. 


• 

GREENWICH 

MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BigbtAncension. 

Diflt  for 
IMinate. 

DoolinatioD. 

• 

Difffor 
1  Miuate. 

Hoar. 

BijplitAsoensioii. 

Diff.for 
IHinate. 

Deolinatioii. 

DUCfor 
I  Minute 

M 

ONDA 

Y  1. 

WKnNESDAY  3. 

h       ID        8 

8 

O         «         u 

// 

h     m     8 

8 

0      t      ft 

// 

0 

8  37  57.49 

3.1199 

N.22  46  ,52.9 

5.911 

0 

10  15     2.65 

1.9399 

N.16  19  44.3 

9.933 

1 

8  40    4.56 

9.1158 

22  40  55.2 

6.013 

1 

10  16  58..5:3 

1.9998 

16    9  46.3 

9.900 

2 

8  42  11.39 

3.1117 

22  34  51.4 

6.113 

2 

10  18  54.22 

1.9906 

15  59  44.5 

10UM3 

3 

8  44  17.97 

3.1076 

22  28  41.6 

6.913 

3 

10  20  49.72 

1.9935 

15  49  38.8 

10.198 

4 

8  46  24.30 

3.1034 

22  22  25.8 

6.313 

4 

10  22  45.04 

14)904 

15  39  2J).2 

10.199 

5 

8  48  30.38 

8.0991 

22  16    4.0 

6.419 

5 

10  24  40.17 

1.9173 

15  29  15.8 

10.955 

6 

8  50  36.20 

3.0949 

22    9  36.3 

6.510 

6 

10  26  35.12 

1.9144 

15  18  58.6 

10.317 

7 

8  52  41.77 

3.0908 

22    3    2.8 

6.607 

7 

10  28  29. W 

1.9115 

15    8  37.7 

10.379 

8 

8  54  47.10 

9.0866 

21  56  23.5 

6.709 

8 

10  30  24.50 

1.9086 

14  58  13.1 

10.440 

1     9 

8  56  52.17 

3.0884 

21  49  38.5 

6.797 

9 

10  32  18.93 

1.9057 

14  47  44.9 

10.501 

JO 

8  58  56.99 

9.0789 

21  42  47.8 

6.899 

10 

10  34   13.19 

1.9030 

14  :37  13.0 

10.509 

H 

9     1     1.56 

9.0740 

21  :i5  51.4 

6.966 

11 

10  36    7.29 

1.9003 

14  26  37.5 

10.090 

12 

9    3    5.87 

9.0686 

21  28  49.4 

7.079 

12 

10  38     1.23 

i.8»n 

14  15  58.6 

10.078 

13 

9    5    9.93 

3.0657 

21  21  41.9 

7.179 

13 

10  39  55.01 

1.8950 

14    5  16.2 

10.736 

J4 

9    7  13.75 

9.0616 

21   14  28.8 

7.964 

14 

10  41  48.6:3 

1.8993 

13  54  30.3 

10.794 

.  J5 

9    9  17.32 

3.0574 

21     7  10.2 

7.355 

15 

10  43  42.0i) 

1.8897 

13  43  40.9 

10.851 

16 

9  11  20.64 

9.0533 

20  59  46.2 

7.444 

16 

10  45  35.40 

1.8873 

13  32  48.2 

10.906 

17 

9  13  23.71 

9.0499 

20  52  16.9 

7.533 

17 

10  47  28.57 

1.8850 

13  21  52.2 

10.961 

J8 

9  15  26.54 

9.0451 

20  44  42.2 

7.699 

18 

10  49  21.60 

1.8897 

13  10  52.9 

11J)I5 

19 

9  17  29.12 

9.0409 

20  37    2.2 

7.710 

19 

10  51   14.49 

1.8803 

12  .59  50.4 

11.000 

20 

9  19  31.45 

9.0368 

20  2<l  17.0 

7.797 

20 

10  53    7.24 

1.8780 

12  48  44.6 

11.193 

21 

9  21  33.54 

9.0396 

20  21  26.5 

7.884 

21 

10  54  59.85 

1.8758 

12  37  a5.6 

11.176 

22 

9  23  35.39 

9.0987 

20  13  30.9 

7.969 

22 

10  56  52.3:3 

1.8737 

12  26  2:3.5 

11.990 

23 

9  25  3&99 

9.0947 

N.20    5  30.2 

8.053 

23 

10  58  44.69 

1.8716 

N.12  15    8.3 

11.980 

Tl 

)ESD^ 

X  2. 

TR 

URSD. 

A.Y  4. 

0 

9  27  38.35 

9.0907 

N.19  57  24.5 

8.137 

0 

1 1     0  36.92 

1.8095 

N.12    3  49.9 

11.339 

,     1 

9  29  39.47 

9.0167 

19  49  13.8 

8.990 

1 

1 1     2  29.03 

1.8676 

11  52  28.5 

11.361 

2 

9  31  40.a5 

9.0197 

19  40  58.1 

8.303 

2 

11     4  21.03 

1.8657 

11  41     4.2 

11.430 

3 

9  33  40.99 

9.0087 

19  32  37.4 

8.386 

3 

11     6  12.91 

1.8638 

11  29  36.9 

11.479 

4 

9  35  41.40 

9.0048 

19  24  11.8 

8.467 

4 

11     8    4.68 

1.8619 

11    18    6.7 

11^97 

5 

9  37  41.57 

9.0009 

19  15  41.4 

8.546 

5 

1 1     9  56.34 

1.8609 

1 1     (i  a3.6 

11.575 

!     6 

9  39  41.51 

1.9970 

19    7    6.3 

8.035 

6 

11   11  47.90 

1.8585 

10  .54  .57.7 

11.099 

,     7 

9  41  41.21 

1.9939 

18  .58  26.4 

8.704 

7 

1113  39.36 

1.8568 

10  43  19.0 

11.000 

,     8 

9  43  40.6<) 

1.9894 

18  49  41.8 

8.769 

8 

11   15  30.72 

1.8559 

10  31  37.5 

11.715 

9 

9  45  39.94 

I.98Q6 

18  40  52.6 

8.859 

9 

11  17  21.99 

1.8537 

10  19  53.2 

11.701 

10 

9  47  38.96 

1.9818 

18  31  58.8 

8J»6 

10 

11   19  13.17 

l.eS93 

10    8    6.2 

11.805 

11 

9  49  37.76 

1.9781 

18  2:j    0.3 

9.019 

11 

11  21     4.27 

1.8509 

9  56  16.6 

11.840 

12 

9  51  :i6.34 

1.9744 

18  13  57.3 

9.087 

12 

1 1  22  ,55.28 

1.6496 

9  44  24.4 

11.609 

13 

9  .53  34.69 

1.9708 

18    4  49.9 

9.161 

13 

11  24  46.22 

1.8483 

9  32  2JJ.6 

11.995 

14 

9  ,55  :«.83 

1.9679 

17  55  38.0 

9.935 

14 

1 1  26  ;}7.08 

1.8471 

9  20  .32.2 

11.977 

15 

9  57  30.75 

1.9636 

17  46  21.7 

9.306 

15 

1 1  28  27.87 

1.8459* 

9    8  32;3 

19.018 

16 

9  .59  28.46 

1.9600 

17  37     1.0 

9.380 

16 

11  30  18..59 

1.8448 

8  56  30.0 

19UI60 

17 

10     1  25.95 

1.9664 

17  27  36.1 

9.451 

17 

11  :)2    9.25 

1.8438 

8  44  25.2 

19.100 

18 

10    3  2:^.23 

J. 9599 

17  18    6.9 

9..'i9-2 

18 

1 1  %\  59.85 

1.8498 

8  32  18.0 

19.130 

19 

10    5  20.30 

J. 9495 

17    8  3:3.5 

9.593 

19 

1 1  a5  50.39 

1.8419 

8  20    8.5 

19.170 

20 

10    7  17.17 

1.9469 

16  58  55.9 

9.669 

20 

11  37  40.88. 

1.8419 

8  7  mss 

19.917 

21 

10    9  13.84 

1.9498 

16  49  U.I 

9.731 

21 

11  39  3l.a3 

1.8405 

7  55  42.4 

19.9S0 

22 

10  11    10.31 

1.9395 

16  3S>  28.2 

9.799 

22 

11  41  21.74 

1.8307 

7  43  25.9 

19.903 

23 

10  13    6.58 

ijao9 

16  29  38.3 

9.866 

23 

11  43  12.10 

1.8390  1 

7  31     7.2 

19J99 

24 

10  15    2.65 

1.9399 

N.16  19  44.3 

9.933 

24 

11  45    2.42 

1.8384 

N.  7  18  46.4 

I9J05 
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OBBENWIOH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bigh  t  AjtooDsioii. 


DlAfor 
IMinate. 


DeolinatJon. 


Diff.  for 
IMinate. 


0 

1 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

Itf 

20 

21 

22 

23 

24 


PBIDAY  5. 


h    m      ■ 

0 

11  45    2.42 

1 

11  46  52.71 

2 

1 1  48  42.98 

3 

11  50  33.22 
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SATURDAY  6. 
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12  34 
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12  42 
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13 
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4 

6 
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12 
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33.14 
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9.764  ' 
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VIL 


GBEElSrWIGH  MBA^  TIMB. 

• 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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Right  ilaoension. 
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I  Minote. 

• 
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BUT  for 
IMinate. 

DMlillAtlOB. 
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TUUKSDAY  11. 

h     m      8 

■ 

S.  i:f  27'  4&8 

It 

h    m     ■ 

• 

0      0       tt 

tt 

0 

14  49  25.00 

9.1134 

19.949 

0 

16  38  46.1 1 

9.4499 

S.21  48  4&3 

8J006 

1 

14  51  31.99 

9.1197 

13  39  5a2 

19.197 

1 

IG  41  13.27 

9.4561 

21  56  42.9 

7.879 

2 

14  53  ^.37 

9.1961 

13  52    6.5 

19.144 

2 

16  43  40.84 

9.4699 

22    4  31.8 

7.740 

3 

14  55  47.13 

9.1395 

14    4  13.5 

19.080 

3 

16  46    8.82 

9.4607 

22  12  12.8 

7.617 

4 

14  .57  55.27 

9.1389 

14  16  17.2 

19.033 

4 

16  48  37.20 

9.4784 

22  19  45i) 

7.484 

5 

15    0    3.80 

9.1454 

14  28  17.5 

11.976 

5 

16  51     5.99 

9.4831 

22  27  10.9 

7.349 

6 

15    2  12,72 

9.1519 

14  40  14.3 

UJ9n 

6 

16  53  a5.18 

9.4896 

22  34  27.8 

7.913 

7 

15    4  22.0!) 

9.1585 

14  52    7.5 

11.857 

7 

16  56    4.77 

9.4964 

22  41  36.5 

7.075 

8 

15    6  31.74 

9.1651 

15    3  57.1 

11.795 

8 

16  58  34.75 

9.5098 

22  48  36.8 

6.034 

9 

15    8  41.84 

9.1717 

15  15  42.9 

11.739 

9 

17     1     5.11 

9JMI99 

22  55  28.6 

6.703 

10 

15  10  52.34 

9.1784 

15  27  24.9 

11.667 

10 

17    3  a5.85 

9.5155 

23    2  11.9 

6.651 

11 

15  13    3.25 

9.1659 

15  39    2.9 

11.600 

11 

17    6    6.97 

9.S918 

23    8  4&7 

6.507 

12 

15  15  14.57 

9.1991 

15  50  36.9 

11.539 

12 

17    8  38.47 

9.5981 

23  15  12.8 

6.389 

13 

15  17  26.30 

9.1989 

16    2    6.8 

11.463 

13 

17  11  10.34 

9.5349 

23  21  30.1 

6.914 

14 

15  19  38.44 

9.9058 

16  13  32.5 

11.399 

14 

17  13  42.57 

9.5409 

23  27  38.5 

6.065 

15 

15  21  50.99 

9.9197 

16  24  53.8 

11.319 

15 

17  16  15.16 

9.5461 

23  33  37.9 

5.915 

16 

15  24    3.96 

9.9197 

16  36  10.7 

114H5 

16 

17  18  48.10 

9.5519 

23  39  28.3 

5.764 

17 

15  26  17.35 

9.9967 

16  47  23.2 

11.170 

17 

17  21  21.39 

9.5576 

23  45    9.6 

5.611 

18 

15  28  31.16 

9.9337 

16  58  3I.I 

11.099 

18 
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GBEENWIGH  MEAN  TDiB. 

THE  MOON'S  RTGHT  ASCENSION  AND  DECLINATION. 
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9.6796 

25    6  48.9 

9.187 

14 

21  24  43.79 

9.4760 

20    8  32.7 

9.800 

15 

19  22  52.26 

9.6714 

25    4  32.3 

9.367 

15 

21  27  12.17 

9.4700 

19  58  40.9 

9.990 

16 

19  25  32.51 

9.6709 

25    2    4.9 

9.547 

16 

21  29  40.19 

9.4630 

19  48  41.6 

10.060 

17 

19  28  12.68 

9.6087 

24  59  26.7 

9.796 

17 

21  32    7.84 

9.4578 

19  38  34.9 

10.179 

18 

19  30  52.75 

9.6670 

24  56  37.8 

9.904 

18 

21  34  35.13 

9.4517 

19  28  21.0 

10.999 

19 

19  33  32.72 

94M53 

24  53  38.2 

3.083 

19 

21  37    2.05 

9.4456 

19  17  59.9 

10.419 

20 

19  36  12.59 

9.6634 

24  50  27.9 

3.961 

20 

21  :)9  28.60 

9.4385 

19    7  31.6 

10.530 

21 

19  38  52.33 

9.6613 

24  47    6.9 

3.438 

21 

21  41  54.79 

9.4334 

18  56  56.3 

10.646 

32 

19  41  31.94 

9.6601 

24  43  35.3 

3.614 

22 

21  44  20.61 

9.4973 

18  46  14.1 

10.780 

23 

19  44  11.42 

9.6S67 

FNDAl 

3.24  39  53.2 
r  14. 

3.790 

23 

21  46  46.06 

TU 

9.4919 

ESDA 

S.  18  35  25.2 
r  16. 

10.871 

0 

19  46  5a75 

9J5tt 

9.24  36    0.5 

3JM0 

0 

21  49  11.15' 

9.4151 

S.  18  24  29.6 

10J83 

1 

19  49  29.92 

9.6515 

24  31  57.3 

4.140 

1 

21  51  35.87 

9.4060 

18  13  27;) 

\\M% 

2 

19  52   sja^ 

9.6487 

24  27  43.7 

4.314 

2 

21  54    0.21 

9.4097 

18    2  18.6 

11.196 

3 

19  54  47.76 

94M57 

24  23  19.6 

4.487 

3 

21  56  24.19 

9.3960 

17  51    3.5 

11.304 

4 

19  57  26.41 

9.6496 

24  18  45.2 

4.660 

4 

21  58  47.80 

9.3905 

17  39  42.1 

11.408 

5 

20    0    4.87 

9UQ09 

24  14    0.5 

4.830 

5 

22    1  11.05 

9.3844 

17  28  14.5 

11.510 

6 

20    2  43.13 

9.6360 

24    9    5.6 

5.000 

6 

22    3  33.93 

9.3783 

17  16  40.9 

11.610 

7 

20    5  21.19 

9.6395 

24    4    0.5 

5.170 

7 

22    5  56.45 

9.3799 

17   5    i;j 

11.709 

8 

20    7  59.03 

9.0968 

23  58  45.2 

5.338 

8 

22    8  18.60 

9J661 

16  53  15.8 

11.607 

9 

20  10  36.65 

9.0951 

23  53  19.9 

5.506 

9 

22  10  40.38 

9.3600 

16  41  24.4 

11.903 

10 

20  13  14.04 

9.6019 

23  47  44.6 

5.679 

10 

22  13    1.80 

9J541 

16  29  27.4 

11.997 

11 

20  15  51.19 

9.6179 

23  41  59.3 

5.838 

11 

22  15  22.87 

9J489 

16  17  24.8 

19U»68 

12 

20  18  28.10 

9^131 

23  36    4.1 

6.009 

12 

22  17  43.58 

9.3499 

16    5  16.8 

19.178 

13 

20  21    4.76 

9.0068 

23  29  59.1 

6.164 

13 

22  20    3i)3 

9.3369 

15  53    3.4 

19.907 

14 

20  23  41.16 

9.0045 

23  23  44.4 

6J96 

14 

22  22  23.93 

9.3303 

15  40  44.7 

19.354 

15 

20  26  17.30 

9.0001 

23  17  20.0 

6.487 

15 

22  24  43.57 

9.3944 

15  28  20il 

19.439 

16 

20  28  53.17 

9.5060 

23  10  46.0 

6.647 

16 

22  27    2.86 

9JI186 

15  15  52.0 

19.503 

17 

20  31  28.77 

9J000 

23    4    2.4 

6.805 

17 

22  29  21.81 

9.3199 

15    3  18.1 

19.000 

18  , 

20  34    4.08 

9.5061 

22  57    9.4 

OJOI 

18 

22  31  40.41 

9.3079 

14  50  39.2 

19.007 

19! 

20  36  39.10 

9.5813 

22  50    7.1 

7.117 

19 

22  33  58.67 

9J0I4 

14  37  55.6 

19.700 

20 

20  39  13.83 

9.5764 

22  42  55.4 

7.979 

20 

22  36  16.58 

9.9957 

14  25    7.3 

19.843 

21 

20  41  48.27 

9.5714 

22  35  34.5 

7.494 

21 

22  38  34.15 

9.9901 

14  12  14.5 

19.018 

|22 

20  44  22.40 

^rSOffa 

22  28    4.5 

7.576 

22 

22  40  51.39 

9.9846 

13  59  17.2 

19J09 

23 

20  46  56.22 

9J&611 

22  20  25.4 

7.796 

23 

22  43    8.30 

9.9790 

13  46  15.5 

13U104 

d4 

20  49  29.73 

9.5560 

S.22  12  37.4 

/.874 

24 

22  45  24.87 

9.9735 

S.  13  33    9.5 

13.130 
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IX. 


GBEENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AaoensioD. 

DUE  for 
1  Minute. 

DeoiliiAtioii. 

Diftfor 
1  Minute. 

Hour. 

Right  Aeoension. 

DUE  for 
1  Minute. 

Declination. 

DUKfor 
1  Minute. 

WEE 

^NESD 

AY  17. 

PRTDAT  19. 

h     m      a 

« 

0/1/ 

ti 

h    m     8 

■ 

0       #      // 

M 

0 

22  45  24.87 

9.9735 

S.  13  33    9.5 

13.135 

0 

0  29  2a60 

9.0887 

8.  2  10  21.8 

14.765 

1 

22  47  41.12 

9.9681 

13  19  59.3 

13.904 

1 

0  31  31.86 

9.0867 

1  55  35.9 

14.766 

2 

22  49  57.05 

9.9697 

13    6  45.0 

13.971 

2 

0  33  37.01 

9.0648 

1  40  49.9 

14.786 

3 

22  52  12.65 

9.9573 

12  53  26.8 

13.336 

3 

0  a5  42.04 

9.0890 

1  26    4.0 

14.764 

4 

22  54  27.93 

9.9591 

12  4a    4.7 

13.401 

4 

0  37  46.96 

9.0619 

1  11  18.2 

14.761 

5 

22  56  42.90 

9.9470 

12  26  38.7 

13.464 

5, 

0  39  51.78 

9Ur795 

0  56  32.7 

14.7S6 

6 

22  58  57,57 

9.9419 

12  13    9.0 

i3..'»5 

6 

0  41  56.50 

9.0770 

0  41  473 

14.750 

7 

23     1   n.93 

9.9968 

1 1  59  35.7 

13.584 

7 

0  44     1.13 

9.0764 

0  27    2.7 

14.743 

8 

23    3  25.96 

9.9317 

11  45  58.9 

13.649 

8 

0  46    5.67 

9.0749 

8.  0  12  18.3 

14.736 

9 

2:3    5  39.73 

9.9967 

11  32  18.7 

13.608 

9 

0  48  10.12 

90)735 

N.  0    2  25.6 

14.797 

10 

23    7  53.18 

9.9918 

11  18  35.1 

13.753 

10 

0  50  14.49 

9.0799 

0  17    8.9 

14.716 

11 

23  10    6.35 

9.9171 

1 1     4  48.3 

13.807 

11 

0  52  18.79 

9.0710 

0  31  51.5 

14.704 

12 

23  J2  19.23 

9.9193 

10  50  58.3 

13.868 

12 

0  54  23.01 

9.0008 

0  46  3a4 

14.609 

13 

2:)  14  3I.8;3 

9.9076 

10  37    5.3 

13.906 

13 

0  56  27.16 

9.0687 

1     1  14.5 

14.678 

14 

23  16  44.14 

9.9099 

10  23    9.3 

13.957 

14 

0  58  31.26 

9M7B 

1  15  54.7 

14.668 

15 

23  18  56.17 

9.1089 

10    9  10.5 

14.004 

15 

1     0  35.30 

9.0660 

1  30  33.9 

14.645 

16 

2:1  21    7.93 

9.1997 

9  55    8.9 

14.060 

16 

1    2  39.29 

9UNI61 

1  45  12.1 

14.698 

17 

23  23  19.42 

9.1IA3 

9  41     4.5 

14.004 

17 

1     4  43.23 

9UW53 

1  .59  49.3 

14US10 

18 

23  ^5  30.65 

9.1650 

9  26  57.6 

14.136 

18 

1     6  47.12 

9.0645 

2  14  25.3 

14J00 

19 

23  27  41.62 

9.1807 

9  12  48.2 

14.177 

19 

1    8  50.97 

9.0630 

2  29    0.1 

14.560 

20 

2:3  29  52.33 

9.1764 

8  58  36.3 

14.917 

20 

1  10  54.79 

9.0694 

2  43  33.6 

14.547 

21 

23  :)2    2.79 

9.1793 

8  44  22.1 

14.956 

21 

1  12  58.58 

9.0690 

2  58    5.7 

14.5a3 

22 

23  34  laOl 

9.1689 

8  30    5.6 

14.999 

22 

1  15    2.34 

9.0005 

3  12  36.4 

14.400 

23 

23  36  22.98 

9.1649 

S.  8  15  46.9 

14.398 

23 

1  17    6.08 

9.0699 

N.  3  27    5.6 

14.473 

THI 

JBSDI 

LY  18. 

HAl 

?URD^ 

lY  20. 

0 

23  38  32.71 

9.1609 

S.  8    1  26J2 

14.969 

0 

1  19    9.80 

9U»I9 

N.  3  41  33.2 

14.447 

1 

23  40  42.21 

9.1564 

7  47    3.5 

14.394 

1 

1  21  13.51 

9.0617 

3  55  59.2 

14.419 

2 

2:)  42  51.48 

9.1596 

7  32  38.9 

14.496 

2 

1  23  17.21 

9.0617 

4  10  23.5 

I4J00 

3 

23  45    0.52 

9.1486 

7  18  12.4 

14.456 

3 

1  25  20i)l 

9.0617 

4  24  4aO 

I4J50 

4 

23  47    9.34 

9.1459 

7    3  44.2 

14.483 

4 

1  27  24.61 

9.0617 

4  39    6.6 

14J96 

5 

23  49  17.95 

9.1417 

6  49  14.4 

14.510 

5 

1  29  28.31 

9.0617 

4  53  25.4 

lijm 

6 

23  51  2f).a5 

9.1369 

6  34  43.0 

14.536 

6 

1  31  32.01 

9.0618 

5    7  42.2 

14.963 

7 

23  53  34.54 

9.1348 

6  20  10.1 

14.560 

7 

1  :33  35.r3 

9.0691 

5  21  56.9 

14.996 

8 

23  55  42.53 

9.1314 

6    5  35.8 

14.589 

8 

1  35  39.47 

9.0694 

5  36    9.5 

14.189 

9 

23  57  50.31 

9.1981 

5  51     0.2 

lAJBtti 

9 

1  37  4a22 

9.0697 

5  50  20.0 

14.156 

10 

23  59  57.90 

9.1950 

5  36  23.4 

14.693 

10 

1  39  47.00 

9.0639 

6    4  28.2 

14.118 

11 

0    2    5.31 

9.1990 

5  21  45.4 

14.649 

11 

1  41  50.81 

9.0637 

6  18  34.1 

14.079 

12 

0    4  12.54 

9.1190 

5    7    6.3 

14.660 

12 

1  43  54.65 

9.0643 

6  32  37.7 

i4joao 

13 

0    6  19.59 

9.1160 

4  52  26.2 

14.676 

13 

1  45  58.53 

9.0660 

6  46  38.8 

13JV7 

14 

0    8  2&46 

9.1131 

4  37  45.2 

14.600 

14 

1  48    2.45 

9JM57 

7    0  37.4 

13J65 

15 

0  10  33.16 

9.1109 

4  23    3.4 

14.703 

15 

1  50   a4i 

9.0694 

7  14  33.4 

13.011 

16 

0  12  39.69 

9.1076 

4    8  20.8 

14.716 

16 

1  52  10.42 

9UI673 

7  28  26.7 

I3J67 

17 

0  14  46.07 

9.1050 

3  53  37.5 

14.797 

17 

1  54  14.48 

9.0680 

7  42  17.4 

13.899 

18 

0  16  52.29 

9.1094 

3  38  53.6 

14.737 

18 

1  56  18.60 

OOMOI 

7  56    5.3 

13.77S 

19 

0  18  58.:)6 

9.0000 

3  24    9.1 

14.745 

19 

1  58  22.77 

9.0701 

8    9  50.4 

13.797 

20 

0  21     4.28 

9.0075 

3    9  24.2 

14.751 

20 

2    0  27.01 

941719 

8  23  32.6 

13.078 

21 

0  23  10.06 

9.0099 

2  54  39.0 

14.756 

21 

2    2  31.32 

9Ur794 

8  37  11.8 

13.6M 

22 

0  25  15.71 

9UMRI0 

2  39  53.5 

14.761 

22 

2    4  35.70 

9U»796 

8  50  48.0 

13.517 

23 

0  27  21.22 

94HI07 

2  25    7.7 

14.764 

23 

2    6  40.15 

9.0746 

9    4  21.1 

19.S« 

24 

0  29  26.60 

9.0887 

8.  2  10  21.8 

14.765 

24 

2    8  44.68 

9.0761 

N.  9  17  51.0 

13.479 
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GBEEK 

IMK 

AWTTIMK. 

WIOH 

THE  MOOITS  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlghtAAcenaioD. 

Dim  for 
llCinato. 

DedinfttioiL 

Diftfor 
1  Minute. 

Hour. 

BlKhtAaoQDBioii. 

DUCfor 
IMlnnto. 

]>ecli]i»tlOB. 

DUEL  for 
IMinate. 

SI 

JJ^^DA^ 

I  21. 

TUESDAY  28. 

h     m      ■ 

II 

O          1         tt 

/* 

h    m      8 

s 

O          «         M 

n 

0 

2    8  44.68 

9um» 

N.  9  17  51.0 

13.479 

0 

3  50  46J22 

9.1868 

N.18  43  36.2 

9.716 

1 

2  10  49J29 

9.0775 

9  31  17.7 

13.418 

1 

3  52  57.51 

9.1806 

18  53  16.1 

9.614 

2 

2  12  53.98 

9.0789 

9  44  41.2 

13.363 

2 

3  55    8.97 

9.1994 

19    2  49.9 

9.519 

3 

2  14  58.76 

9.0804 

9  58     1.3 

13.307 

3 

3  57  20.60 

9.1959 

19  12  17.5 

9.408 

4 

2  17    3.63 

9.0890 

10  11  18.0 

13.949 

4 

3  59  32.39 

9.1979 

19  21  38.8 

9.303 

5 

2  19    8.60 

9.0636 

10  24  31.2 

13.191 

5 

4     1  44.35 

9.9007 

19  30  53.9 

9.108 

6 

2  21   13.66 

9.08S9 

10  37  40.9 

13.139 

6 

4    3  56.48 

9.9035 

19  40    2.6 

9.009 

7 

2  23  18.82 

9.0866 

10  50  47.0 

13.071 

7 

4    6    8.77 

9.9069 

19  49    4.9 

8.984 

8 

2  25  24.08 

9.0886 

1 1     3  49.4 

13.009 

8 

4    8  21.23 

9.9090 

19  58    0.7 

6.876 

9 

2  27  29.45 

9UMNM 

il  16  48.1 

19.947 

9 

4  10  33.85 

9.9117 

20    6  50.1 

8.768 

10 

2  29  34.93 

9.0993 

1 1  29  43.0 

19.883 

10 

4  12  46.63 

9.9144 

20  15  32.9 

8.658 

11 

2  31  40.52 

9.0949 

1 1  42  34.0 

19.818 

11 

4  14  59.57 

9.9171 

20  24    9.1 

8.547 

13 

2  3JJ  46.23 

9.0961 

11  55  21.1 

19.753 

12 

4  17  12.68 

9.9198 

20  32  38.6 

8.436 

13 

2  35  52.05 

9.0960 

12    8    4.3 

19.686 

13 

4  19  25.95 

9.9994 

20  41     1.4 

8.384 

14 

2  37  57.99 

9.1001 

12  20  43.4 

19.618 

14 

4  21  39.37 

9.9950 

20  49  17.5 

6.919 

15 

2  40    4.06 

9.1099 

12  33  18.4 

19.549 

15 

4  23  52.95 

9.9976 

20  57  26.9 

8.009 

16 

2  42  10.25 

9.1043 

12  45  49.3 

19.479 

16 

4  26    6.68 

9.9309 

21     5  29.4 

7.064 

17 

2  44  16.57 

9.1064 

12  58  15.9 

19.407 

17 

4  28  20.57 

9.9397 

21   13  25.0 

7.870 

18 

2  46  2:^.02 

9.1066 

13  10  38.2 

19.335 

18 

4  30  34.61 

9.9398 

21  21  13.8 

7.755 

19 

2  48  29.60 

9.1106 

13  22  56.1 

19.969 

19 

4  32  48.80 

9.9377 

21  28  5.5.6 

7.638 

20 

2  50  36.32 

9.1131 

13  35    9.7 

19.180 

20 

4  35    3.13 

9.9401 

21  36  :K).3 

7.580 

21 

2  52  43.17 

9.1153 

13  47  18.8 

19.114 

21 

4  37  17.61 

9.9495 

21  43  58.0 

7.409 

22 

2  54  .50.16 

9.U77 

13  59  23.4 

19.038 

22 

4  39  32.23 

9.9449 

21  51  18.6 

7.963 

23 

2  56  57.30 
MC 

9.1909 

N.I4  n  23.4 
{  22. 

11.961 

23 

4  41  47.00 
WEL 

9.9473 

N.21  58  32.0 
AY  24. 

7.164 

0 

2  59    4.58 

9.1996 

N.14  23  18.7 

11.889 

0 

4  44     1.91 

9.9497 

N.22    5  38.3 

7.045 

1 

3     1   12.01 

9.1950 

14  35    9.3 

11.803 

I 

4  46  16.96 

9.9519 

22  12  37.4 

6J»4 

2 

3    3  19.58 

9.1974 

14  46  55.1 

11.793 

2 

4  48  32.14 

9.9541 

22  19  29.2 

6.803 

3 

3    5  27.30 

9.1999 

14  58  36.1 

11.643 

3 

4  50  47.45 

9.9909 

22  26  13.7 

6.681 

4 

3    7  35.17 

9.1394 

15  10  12.2 

11.561 

4 

4  53    2.89 

9.9583 

22  ;«  50.9 

6.550 

5 

3    9  43.19 

9.1350 

15  21  43.4 

11.478 

5 

4  55  18.45 

9.9603 

22  39  20.8 

6.437 

6 

3  11  51.37 

9.1376 

15  3:}    9.5 

11.303 

6 

4  57  34.13 

9.9684 

22  45  43.3 

6.31:1   ' 

7 

3  13  59.70 

9.1409 

15  44  30.5 

11.308 

7 

4  59  49.94 

9.9645 

22  51  58.3 

6A6S 

8 

3  16    8.19 

9.1498 

15  55  46.4 

11.993 

8 

5    2    5.87 

9.9664 

22  58    5.9 

6.064 

9 

3  18  16.84 

9.1455 

16    6  57.2 

11.136 

9 

5    4  21.91 

9.9683 

23    4    6.0 

5.099 

10 

3  20  25.65 

9.1489 

16  18    2.7 

11.047 

10 

5    6  38.06 

9.9701 

23    9  58.6 

5.813 

11 

3  22  34.62 

9.1508 

16  2J)    2.9 

10.958 

II 

5    8  54.:i2 

9.9718 

23  15  43.6 

5US87 

12 

3  24  43.75 

9.1535 

16  3JI  57,7 

10.868 

12 

5  11   10.68 

9.9736 

23  21  21.0 

5.560 

13 

3  26  53.04 

9.1909 

16  50  47.1 

10.777 

13 

5  13  27.14 

9.9788 

23  26  50.8 

5.439 

14 

3  29    2.50 

9.1500 

17     1  31.0 

10.686 

14 

5  15  43.70 

9jrm 

23  32  12.9 

5.305 

15 

3  31   12.12 

9.16J7 

17  12    9.4 

10.503 

15 

5  18    0.36 

9.9784 

23  37  27.4 

5.177 

16 

3  33  21.91 

9.1645 

17  22  42.2 

10.400 

16 

5  20  17.11 

9.9796 

23  42  34.2 

5.048 

17 

3  as  3I.8() 

9.1673 

17  3i    9.3 

10.404 

17 

5  22  33.94 

9.9619 

23  47  3:1.2 

4.919 

18 

3  37  41i)8 

9.1701 

17  43  30.7 

10.300 

18 

5  24  50.85 

9.9895 

23  52  24.5 

4.790 

19 

3  ;»)  52.27 

9.1790 

17  53  46.4 

10.919 

19 

5  27    7.84 

9.9838 

23  57    8.0 

4.660 

20 

3  42    2.73 

9.1757 

18    3  5(5.2 

10.114 

20 

5  29  24.91 

9.9851 

24     1  43.7 

4.531 

21 

3  44  13;)5 

9.1784 

18  14    0.1 

10.016 

21 

5  31  42.05 

9.9869 

24    6  11.7 

4.401 

22 

3  46  24.14 

9.1819 

18  23  58.1 

9.917 

22 

5  33  59.26 

9.9879 

24  10  31.8 

4.960 

23 

3  48  35.10 

9.1640 

18  33  50.2 

9317 

23 

5  :)6  1().52 

9.9889 

24  14  44.0 

4.138 

24 

3  50  46.22 

9.IW8 

N.18  43  36.2 

0.716 

24 

5  38  33.84 

9.9801 

N.24  18  48.4 

4.067 

14 
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GRBEJM  WIOH  MEAN  TTMF.. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlghtAaooDBioii. 

DiflF.for 
1  Minute. 

• 

DeoUnatioii. 

Diff.  for 
1  Minuto. 

Hour. 

RiglitAaoeDsiou. 

1 

Diff  for 

1  Minule. 

1 

t 

1 

DiiLtot 
IMlnuU. 

TH1 

JRSBI 

LY  25. 

SATURDAY  27. 

h     m      8 

\     • 

o          '      ^'*. 

II 

h     ID        s 

8 

|N.2l  58  26.0 

1        « 

0 

5  38  33.84 

,      9.9091 

N.24  18  48.4 

4.007 

0 

7  28    2.84 

9JM95 

9.301 

1 

5  40  51.21 

9.9900 

84  22  44.9 

3.876 

1 

7  30  17.31 

9.9397 

24  56    4.2 

9.495 

2 

5  43    8.64 

9.9909 

24  26  33.5 

3.744 

2 

7  32  31.61 

9.9368 

i    24  53  35.0 

]     9JAe 

3 

5  45  26.12 

9.9917 

24  30  14.1 

3.611 

3 

!      7  34  45.73 

9.9338 

24  50  58.4 

!       94(71 

4 

5  47  43.64 

9J3999 

24  33  46.8 

3.478 

4 

;      7  36  59.67 

9.9308 

24  48  14.4 

9.7!H 

5 

5  50    1.19 

9.9997 

24  37  11.5 

3.346 

5 

i      7  39  13.43 

9.9978 

24  45  2:^.1 

2sn 

6 

5  52  18.77 

.      9.9939 

24  40  28.3 

3.913 

6 

.      7  41  27.01 

9.9937 

24  42  24.4 

3.038 

7 

5  54  36.38 

9.9937 

24  43  37.1 

3.080 

7 

>      7  43  40.40 

9.9915 

24  39  18.4 

3.160 

8 

5  56  54.0  i 

9.9940 

24  46  37.9 

9.948 

8 

7  45  53.59 

9.9169 

1    24  36    5.2 

3.980 

9 

5  59  11.66 

9.9943 

24  49  30.8 

9.815 

9 

7  48    6.,59 

9.9150 

24  32  44.8 

3.400 

10 

6    I  29.33 

9.9945 

24  52  15.7 

9.681 

10 

7  50  19.3J) 

9.9117 

24  29  17.2 

3.519 

11 

6    3  47.00 

9.9945 

24  54  52.5 

9.547 

11 

7  52  31.99 

9.9063 

24  25  42.5 

3.637   j 

12 

6    6    4.67 

9.9945 

24  57  21.3 

9.413 

12 

7  54  44.38 

9.9048 

24  22    0.7 

.1.755  1 

13 

6    8  22.34 

9.9945 

24  59  42.1 

9.980 

13 

7  56  56.56 

9.9013 

24  18  11.9 

3.873 

14 

6  10  40.01 

9.9944 

25     1  54.9 

9.147 

14 

7  59    8.53 

9.1978 

24  14   16.0 

3.990 

15 

6  12  57.67 

9.9949 

25    3  59.7 

9.013 

15 

8    1  20.30 

9.1943 

24  10  13.1 

4.106  1 

16 

6  15  15.32 

9.9939 

25    5  56.5 

1.880 

16 

8    3  31.85 

9.1906 

24    6    3.3 

4.990 

17 

6  17  :32.94 

9.9934 

25    7  45.3 

1.746 

17 

8    5  43.17 

9.1866 

24     1  46.7 

4.334 

18 

6  19  50.53 

9.9999 

25    9  26.0 

1.619 

18 

8    7  54.27 

9.1831 

23  57  2:3.2 

4.448 

19 

6  22    8.09 

9.9994 

25  10  58.7  1 

1.478 

19 

8  10    5.15 

9.1794 

23  52  52.9 

4.569 

20 

6  24  25.62 

9.9919 

25  12  23.4 

1.345 

20 

8  12  15.80 

9.1756 

2:3  48  15.8 

4.674 

21 

6  26  43.12 

9.9919 

25  13  40.1 

1.919 

21 

8  14  26.22 

9.1717 

23  43  32.0 

4.780 

22 

6  29    0.57 

9.9903 

25  14  48.8 

1.078 

22 

8  16  36.41 

9.1670 

2;)  38  41.5 

4.897 

23 

6  31  17.96 
F] 

94»04 

EtlDA^ 

N.25  15  49.5 

'  26. 

■ 

0.944 

23 

8  18  46.37 
St 

9.1640 

FNDAl 

N.23  33  44.4 

r  28. 

6.007 

0 

6  33  35.30 

9.9866 

N.25  16  42.1 

0.811 

0 

8  20  56.09 

9.1600 

N.23  28  40.7 

1       5.117 

1 

6  35  52.58 

9.9675 

25  17  26.8 

0.678 

1 

8  23    5.57 

9.1561 

23  23  m4 

5.995 

2 

6  38    9.80 

9.9864 

25  18    3.5 

0.546 

2 

8  25  14.82 

9.1591 

23  18  13.7 

5.333 

3 

6  40  26.95 

9.9659 

25  18  32.3 

0.413 

3 

8  27  23.83 

9.1481 

23  12  50.5 

5.440 

4 

6  42  44.03 

9.9639 

25  18  53.1 

0.981 

4 

8  29  32.59 

9.1440 

23    7  20.9 

5.546 

5 

6  45     1.02 

9.9695 

25  19    8.0  1 

0.148 

5 

8  31  41.11 

9.1400 

23     1  45.0 

5.659 

6 

6  47  17.93 

9.9611 

25  19  10.9 

+  0.016 

6 

8  33  49.39 

9.1359 

22  56    2.7 

5.757 

7 

6  49  34.76 

9.9797 

25  19    7.9 

"  0.116 

7 

8  35  57.42 

9.1317 

22  50  14.2 

5.860 

8 

6  51  51.49 

9.9760 

25  18  57.0 

0.947 

8 

8  38    5.20 

9.1976 

22  44  19.5 

5J63 

9 

6  54    8.12 

9.9763 

25  18  38.3  , 

ojm 

9 

8  40  12.73 

9.1'J34 

22  38  18.6 

6J166 

10 

6  56  24.65 

9.9746 

25  18  11.7, 

0.508 

10 

8  42  20.01 

9.1193 

22  32  11.6 

6.168 

11 

6  58  41.07' 

9.9798 

25  17  37.3 ; 

0.639 

11 

8  44  27.04 

9.1151 

22  25  58.5 

6.968 

12 

7    0  57.39 

9.9710 

25  16  55.0 

0.770 

12 

8  46  33.82 

9.1106 

22  19  39.3 

6.360  1 

13 

7    3  13.59 

9.9090 

25  16    4.9 

0.809 

13 

8  48  40.34 

9.1066 

*22  13  14.2 

6.468 

14 

7    5  29.67 

9.9669  , 

25  15    7.1 

1.098 

14 

8  50  46.61 

9.1094 

22    6  43.2 

6.567  j 

15 

7    7  45.62 

9.9648  , 

25  14    1.5 

1.158 

15 

8  52  52.63 

9.0961 

22    0    6.2 

6.666 

16 

7  10     1.44 

9.9096   1 

25  12  48.1 

1.967 

16 

8  54  58.39 

9.0036 

21  53  23.4 

6.761 

17 

7  12  17.13 

9.9603 

25  11  27.0 

1.415 

17 

8  57    3.89 

9.0806 

21  46  34.9 

6.856 

18 

7  14  32.68 

9.9579   1 

25    9  58.3  , 

1.549 

18 

8  59    9.14 

9.0853 

21  39  40.7 

6J51 

19 

7  16  48.06 

9J9655 

25    8  21.9  , 

1.670 

19 

9    1   14.13 

9.0811 

21  32  40.8 

IMS 

20 

7  19    3.34 

9.9S31 

25    6  37.9 

1.708 

20 

9    3  18.87 

9.0766 

21  25  35.2 

7.140 

21 

7  21  18.45 

9.9506  1 

25    4  46.2 

1.994 

21 

9    5  23.a5 

9.0795 

21   18  24.0 

7339 

22 

7  23  33.41 

9.9480 

25    2  47.0 

9U>49 

22 

9    7  27.57 

9.0688 

21   II     7.3 

lOH  1 

23 

7  25  48.21 

9.9453 

25    0  40.3 

8.175 

23 

9    9  31JS3 

9.0630 

21    3  45.1 

7.415  1 

24 

7  28    2.84 

f.M95 

N.24  58  26.0 

9.301 

24 

9  11  35J24 

9.0597 

N.20  56  17.5 

ijsm  1 

xn. 
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OBBENWIOH  MBAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

BIfbt  AaoMMtoB. 

DUE  for 
1  Minute. 

DUtfor 
1  Minute. 

Hour. 

Right  Anoeneion. 

Difffor 
1  Minute. 

• 

DUtfor 
1  Minute. 

M< 

3NDA^ 

r  29. 

WEDNESDAY  31. 

b    m      • 

8 

_  O          *         tf 

ti 

h    m     • 

• 

o        «        » 

1        II 

0 

9  11  35.24 

9J0Bm 

N.20  56  17.5 

7.505 

0 

10  45  51.54 

1.8801 

N.13  27  28.3 

\     10.807 

1 

9  13  38.69 

9UBM 

20  48  44.5 

7.504 

1 

10  47  44ja6 

1.8773 

13  16  32.9 

10.949 

3 

9  15  41.89 

941511 

20  41    6.2 

74183 

2 

10  49  36.82 

1.8746 

13    5  34.4 

114)01 

3 

9  17  44.83 

94)468 

20  33  22.5 

7.779 

3 

10  51  29.21 

1.8718 

12  54  32.8 

114)59 

4 

9  19  47.51 

94Ma6 

20  25  33.6 

7.858 

4 

10  .53  21.44 

1.8609 

12  43  28.2 

11.109 

5 

9  21  49.94 

94B83 

20  17  39.5 

7.944 

5 

10  55  13.51 

1.8066 

12  32  20.6 

11.151 

6 

9  23  52.1 1 

94041 

20    9  40.3 

8.090 

6 

10  57    5.43 

1.8641 

12  21  10.1 

11.190 

7 

9  25  54.03 

94N99 

20     1  36.0 

8.113 

7 

10  58  57.20 

1.8616 

12    9  56.7 

114)48 

8 

9  27  55.70 

9.0957 

19  53  26.7 

8.197 

8 

11    0  48.82 

1.8501 

11  58  40.4 

11.900 

■    9 

9  29  57.11 

9.0914 

19  45  12.3 

8.981 

9 

11     2  40.29 

1.8567 

11  47  21.2 

11.343 

10 

9  31  58.27 

94)173 

19  36  53.0 

8.369 

10 

11    4  31.62 

1.8544 

1 1  35  .'S9.2 

11.360 

11 

9  33  59.18 

9.0139 

19  28  28.9 

8.443 

11 

1 1     6  22.82 

1.8589 

11  24  24.5 

11.434 

12 

9  35  59.85 

9.0001 

19  19  59.9 

84^93 

12 

11     8  13.88 

1.8400 

11  13    7.2 

11.478 

•   13 

9  38    0.27 

94)049 

19  11  26.1 

8.603 

13 

11  10    4.81 

1.8478 

11     1  37,2 

11.593 

U 

U  40    0.44 

94)008 

19    2  47.6 

84S89 

14 

11  11  55.61 

1.8457 

10  50    4.5 

11.567 

15 

9  42    OM 

1.9007 

18  54    4.3 

8.760 

15 

1 1  13  46.29 

1.8436 

10  38  29.2 

11.000 

16 

9  44    0.04 

1.9090 

18  45  16.4 

8.837 

16 

11  15  36.84 

1.8416 

10  26  51.4 

11.651 

17 

9  45  59.47 

14)686 

18  36  23.9 

84)13 

17 

11  17  27.28 

1.8307 

10  15  11.1 

11.003 

i   18 

9  47  58.66 

1.9645 

18  27  26.8 

8Jeo 

18 

11  19  17.60 

1.8378 

10    3  28.2 

11.735 

19 

9  49  57.61 

14)005 

18  18  25.2 

9.063 

19 

11  21     7.81 

1.8360 

9  51  42.9 

11.774 

20 

9  51  56.3*2 

1.9706 

Iti    9  19.2 

9.137 

20 

1 1  22  57.92 

1.8349 

9  39  55.3 

11.813 

21 

9  53  54.80 

14)797 

18    0    8.7 

9J211 

21 

11  24  47.92 

1.8385 

9  28    5.3 

11409 

22 

9  55  53.04 

1.9087 

17  50  53.9 

9.963 

22 

11  26  37.82 

1.8300 

9  16  13.0 

11.801 

23 

9  57  51.05 

1J648 

N.17  41  34.8 

94)54 

23 

II  28  27.63 

1.8903 

N.  9    4  18.4 

114)96 

1 

TU 

BSD  A 

Y  30. 

1 

MUKSDAY 

,  JAKi 

QARY  1,  11 

391. 

0 

1 

9  59  48.82 
10    1  46.36 

I.9O0O 
1.9671 

N.17  32  11.4 
17  22  43.8 

9.495 
9.495 

0 

11  30  17.34  1 

i.6on  j 

N.  8  52  21.6 

11J66 

2 

10    3  43.68 

lJ6a4 

17  13  12.0 

9.564 

3 

10    5  40.77 

14)497 

17    3  36.1 

0.639 

4 
5 

10    7  37.64 
10    9  34J29 

1.9460 
1.0493 

16  53  56.1 
16  44  12.1 

9.700 
9.767 

PHAaER 

OF  T] 

BE  MOON 

. 

H 
7 

10  It  30.71 
10  13  26JI2 

1.0366 
1.9350 

16  34  24.0 
16  24  32.0 

9.834 
9.800 

8 

10  15  22.91 

1.9314 

16  14  36.1 

9.903 

d       h 

m 

9 

10  17  18.69 

1.9970 

16   4  mA 

104)97 

< 

t  Lost  Quartc 

^r.    .  I> 

ec.      4      1    ! 

26.6 

JO 
II 

10  19  14.26 
10  21    9.62 

)J044 
1.9910 

15  54  :32.9 
15  44  25.6 

10.090 
10.159 

i 

p  New  Moon 

.    •    . 

.    11     15 

10.9 

12 

10  23    4.78 

1.9176 

15  'M  14.6 

10.914 

}>  First  Quarts 

dr.    •    . 

.    18      8    1 

36.3 

13 

10  24  59.74 

1.9149 

15  23  59.9 

10.975 

( 

3  Full  Mood 

•        a         . 

.    25    17    . 

57.0 

'  14 

10  26  54.49 

1.0109 

15  13  41.6 

10J35 

^ 

16 

10  28  49.04 
10  30  43.40 

1.9070 
1J043 

15    3  19.7 
14  52  54.2 

10^95 
10.453 

1- 

• 

.   17 

10  M  37.56 

IJOll 

14  42  25.3 

10.511 

d       h 

1  1^ 

10  34  31.53 

1.8060 

14  31  52.9 

10.568 

i 

C  Apogee.    , 

.         .    I> 

oe.      2    ia4 

'  19 

10  36  25.32 

1.8040 

14  21  17.1 

10.096 

i 

C  Perigee .    • 

9             O             0 

.    14    12.6 

i  20 

10  38  18JI2 

1.8016 

14  10  37.9 

10j681 

m^^^              «    A     ^k 

21 

10  40  1034 

1.8066 

13  59  55.4 

10.730 

i 

C  Apogee .    . 

•          o          • 

•    30    14.0 

22 

10  42    5.58 

1.88B0 

13  49    9.6 

10.700 

23 

10  43  58.65 

1.6630 

13  38  20.6 

10.844 

'  24 

10  45  51.54 

1.8801 

N.I3  27  28.3 

10.897 
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GREE7MWI0H  MEAK  TIME. 

LUNAR  DISTANCES. 

• 

• 
ja  . 

1 

Name  and  Direction 
of  Object. 

Noon. 

P.L 

of 

Diff. 

mh. 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 

of 

Diff. 

IXh. 

P.L. 

of 
Diff. 

a  Arietis 

W. 

o        r      It 

89    9  22 

3143 

90  36  39 

3150 

92    3  48 

3156 

m  30'  50 

3109 

Aldebaraii 

W. 

58  27  39 

3048 

59  56  52 

3054 

61  25  58 

3059 

62  54  58 

3064 

1 
1 

Saturn 

E. 

40  33  56 

3063 

39    5    1 

3070 

37  36  15 

3078 

36    7  :J8 

3085 

1 

1 

Spica 

E. 

76  30    9 

3054 

75     1     3 

3060 

73  32    5 

3067 

72    3  16 

3orj 

Suit 

E. 

123  11    9 

3411 

121  49    5 

3417 

120  27    8 

3493 

119    5  18 

3499 

2 

Aldebaran 

W. 

70  18  34 

3084 

71  47    3 

3086 

73  15  30 

3088 

74  43  54 

3090 

Pollux 

W. 

26    !)  27 

3105 

27  37  30 

3104 

29    5  34 

3103 

30  3:3  39 

3109 

Saturn 

E. 

28  46  40 

3119 

27  18  53 

3195 

25  51  14 

3131 

24  2.3  42 

3140 

Spica 

E. 

64  40  50 

3099 

63  12  37 

3103 

61  44  29 

3107 

60  16  2(> 

3109 

Sun 

E. 

112  17  42 

3454 

no  56  26 

3457 

109  35  13 

3460 

108  14    4 

3469 

3 

Aldebaran 

W. 

82    5  30 

3093 

83  33  49 

3091 

85    2    9 

3090 

86  30  31 

.1088 

Pollux 

W. 

37  54  18 

3097 

39  22  31 

3095 

40  50  46 

3093 

42  19    5 

3090 

Spica 

E. 

52  56  56 

3118 

51  29    8 

3118 

50    1  21 

3119 

48  :).3  34 

3119 

Sun 

E. 

101  28  41 

3465 

100    7  38 

3464 

98  46  34 

3463 

1^7  25  28 

3460 

4 

A]di;baraii 

W. 

93  53    6 

3079 

95  21  50 

3087 

96  50  41 

3069 

98  19  37 

3056 

i 

Pollux 

W. 

49  41  40 

3069 

51  10  27 

3063 

52  39  21 

3056 

54    8  22 

3051 

Re^uIuH 

W. 

14  11  20 

3964 

15  36  14 

3935 

17    1  41 

3981 

18  27  40 

3183 

Spica 

E. 

41   14  44 

3117 

39  46  55 

3117 

38  19    5 

3116 

36  51   14 

3115 

Sun 

E. 

90  39  11 

3443 

89  17  43 

3437 

87  56    8 

3431 

8G  34  27 

3495 

5 

Pollux 

W. 

61  35  a3 

3014 

&3    5  29 

3005 

64  35  36 

9996 

m    5  54 

9985 

1 
1 

Regulus 

W. 

25  45    9 

3076 

27  13  48 

3050 

28  42  48 

3044 

30  12    6 

3030 

1 

Spica 

E. 

29  31  54 

3118 

28    4    6 

3119 

26  36  20 

3194 

25    8  40 

3131 

1 
1 

Sun 

E. 

79  44    1 

3386 

78  21  28 

3376 

76  58  44 

3366 

75  35  48 

3356 

6 

Pollux 

W. 

73  40  40 

9931 

75  12  20 

9919 

76  44  16 

S906 

78  16  27 

9893 

ReguluB 

W. 

37  43    1 

9958 

39  14    6 

9944 

40  45  28 

9999 

42  17    9 

9915 

Saturn 

W. 

19  14  48 

3003 

20  44  57 

9989 

22  15  31 

9969 

23  46  31 

.9943 

Sun 

E. 

68  38    0 

3997 

67  13  45 

3984 

65  49  14 

3970 

64  24  27 

3956 

7 

Pollux 

W. 

86    1  37 

9895 

87  35  33 

9810 

89    9  48 

9705 

90  44  22 

9780 

ReguIuB 

W. 

50    0  17 

9640 

51  33  53 

9894 

53    7  49 

9808 

54  42    5 

9799 

Saturn 

W. 

31  27  11 

9857 

33    0  25 

9840 

34  34    2 

9893 

36    8    0 

9806 

Sun 

E. 

57  16  21 

3189 

55  49  50 

3166 

54  23    0 

3150 

52  55  51 

3134 

8 

Pollux 

W. 

98  42  14 

9709 

100  18  51 

9687 

101  55  49 

9671 

103  33    8 

9655 

Regulus 

W. 

62  38  43 

9719 

64  15    7 

9696 

65  51  5.3 

9680 

67  29    2 

9663 

1 

Saturn 

W. 

44    3  21 

9799 

45  39  32 

9705 

47  16    5 

9687 

48  5:)    2 

9671 

1 

Sun 

E. 

45  35    3 

3049 

44    5  51 

3039 

42  36  17 

3015 

41    6  2:) 

9998 

9 

Regulus 

W. 

75  40  16 

9580 

77  19  39 

9564 

78  59  24 

9548 

80  39  30 

9539 

Saturn 

W. 

57    3  25 

9587 

58  42  38 

9570 

60  22  14 

9554 

62    2  12 

9537 

1 

1 

Sun 

E. 

33  31  20 

9910 

31  59  14 

9893 

30  26  45 

9875 

28  53  54 

9859 

\  13 

Sun 

W. 

18  18  28 

9507 

19  59  32 

9509 

21  40  43 

9497 

23  22     1 

9493 

1 

Fomalhaut 

E. 

54  35  29 

9459 

52  53  18 

9467 

51  11  19 

9478 

49  29  a5 

9491 

o  Pegasi 

E. 

74    7  31 

3646 

72  29  38 

9659 

70  51  53 

9657 

69  14  16 

9666 

14 

• 

Son 

W. 

31  49  34 

9489 

33  3)  13 

9489 

35  12  52 

9489 

36  54  31 

9481 
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GBBEIIWIOH  MEAN  TIME. 

LUNAR  DI8TAN0KA. 

• 
1 

Kmdo  and  Dlrootion 
of  Objoet. 

Midnight. 

P.L. 

of 

Diff. 

XVk. 

P.L. 

of 

Diff. 

XVIIlh* 

P.L. 

of 

Diff. 

XXlb- 

P.L. 
of 

Diff. 

a  ArietiB 

W. 

O           /        M 

94  57  45 

3168 

96  24' 36' 

3173 

O         t        It 

97  51  14 

3178 

O          t       t* 

99  17  50 

9184 

Aldebaran 

W. 

64  23  52 

9Oe0| 

65  52  39 

3073 

67  21  22 

3077 

68  50    0 

3060 

1 

Saturn 

E. 

34  39  10 

aoo9 

33  10  51 

3008 

31  42  39 

3105 

30  14  36 

3111 

Spira 

E. 

70  34  33 

3079 

69    5  58 

3085 

67  37  28 

3090 

66    9    7 

3095 

Son 

E. 

117  43  a5 

3435 

116  21  59 

3441 

115    028 

3446 

113  39    3 

3450 

;  « 

Aldebnnin 

W. 

76  12  15 

3001 

77  40  35 

3009 

79    8  54 

3003 

80  37  12 

3003 

1 

Pollux 

W. 

32    ]  44 

3109 

33  29  51 

3101 

34  57  58 

3100 

36  26    7 

3006 

1 

Saturn 

E. 

22  56  20 

3149 

21  29  10 

3158 

20    2  10 

3165 

18  35  19 

3174 

SpicA 

E. 

58  48  26 

3111 

57  20  30 

3113 

55  52  36 

3115 

54  24  45 

3117 

Sun 

E. 

106  52  56 

3403 

105  31  51 

3464 

104  10  47 

3465 

102  49  44 

3465 

3 

Aldebnrnii 

W. 

87  58  55 

30M 

89  27  22 

3083 

90  55  52 

3080 

92  24  26 

3076 

Pollux 

W. 

43  47  27 

3067 

45  15  53 

3083 

46  44  24 

3079 

48  12  59 

3075 

Spica 

E. 

47    5  50 

3119 

45  38    4 

3110 

44  10  18 

3118 

42  42  31 

3118 

Sun 

E. 

96    4  19 

3458 

94  43    8 

3454 

93  21  oA 

3451 

92    0  35 

3447 

4 

Aldebninii 

W. 

99  48  40 

3040 

101  17  52 

3043 

102  47  11 

3096 

104  16  39 

3090 

Pollux 

W. 

55  37  31 

3045 

57    6  48 

3030 

58  36  13 

3030 

60    5  48 

3099 

Rei^uliiB 

W. 

19  54  13 

3150 

21  21  20 

3130 

22  48  54 

3110 

24  16  52 

3094 

Spica 

E. 

a5  23  23 

3114 

33  55  31 

3115 

32  27  38 

3116 

30  59  45 

3117 

Sun 

E. 

85  12  38 

3418 

83  50  42 

3410 

82  28  38 

3409 

81     6  24 

3394 

5 

Pollux 

W. 

67  36  25 

0978 

69    7    8 

9965 

70  38    4 

9955 

72    9  15 

9943 

Rein>l"f* 

W. 

31  41  41 

3016 

33  11  34 

3009 

34  41  46 

9988 

36  12  14 

9973 

Spica 

E. 

23  41     7 

3145 

22  13  52 

3161 

20  46  56 

3175 

19  20  17 

3191 

Sun 

E. 

74  12  41 

3345 

72  49  21 

3333 

71  25  48 

3391 

70    2     1 

3300 

6 

Pollux 

W. 

79  48  54 

9880 

81  21  38 

9867 

82  54  40 

9863 

84  27  59 

9839 

Regnliis 

W. 

43  49    9 

9001 

45  21  27 

9886 

46  54    4 

9871 

48  27     1 

9056 

Saturn 

W. 

25  17  53 

9095 

26  49  40 

9908 

28  21  48 

9801 

29  54  19 

9874 

1 

Sun 

E. 

62  59  24 

3949 

61  34    5 

3998 

60    8  28 

3913 

58  42  34 

3198 

7 

Pollux 

W. 

92  19  16 

9765 

9:)  54  30 

9750 

95  30    4 

9734 

97    5  59 

9718 

ReguluK 

W. 

56  16  42 

9776 

57  51  41 

9760 

59  27    0 

9744 

61     2  41 

9798 

1 

Saturn 

W. 

37  42  20 

9789 

39  17    2 

9779 

40  52    6 

9756 

42  27  32 

9739 

1 

Sun 

E. 

51  28  22 

3117 

50    0  33 

3100 

48  32  23 

3083 

47    3  53 

3006 

8 

Pollux 

W. 

105  10  49 

9639 

106  48  51 

9083 

108  27  16 

9607 

110    6    2 

9901 

Regulus 

W. 

69    6  32 

9646 

70  44  24 

9630 

72  22  3^ 

9614 

74     1   17 

9997 

Saturn 

W. 

.   50  30  21 

9655 

52    8    2 

9638 

53  46    7 

9691 

55  24  34 

9604 

Sun 

E. 

39  36    6 

9980 

38    5  28 

9063 

36  34  27 

9945 

35    3    5 

9998 

9 

Regulus 

W. 

82  20    0 

9516 

84    0  51 

9501 

85  42    4 

9485 

87  23  3JI 

9470 

1 

Saturn 

W. 

63  42  33 

9591 

65  23  17 

9505 

67    4  22 

9489 

68  45  50 

9474  1 

i 

1 

Sun 

E. 

27  20  41 

9849 

25  47    7 

9885 

24  13  10 

9808 

22  38  52 

9799 

13 

Son 

W. 

25    3  24 

9490 

26  44  51 

9487 

28  26  23 

9485 

30    7  58 

9483 

1 

Fomalbaut 

E. 

47  48    9 

9506 

46    7    6 

9595 

44  26  28 

9546 

42  46  19 

9579 

1 
1 

aPegaai 

£. 

67  36  50 

9676 

65  59  38 

9687 

64  22  41 

9701 

62  46    3 

9717 

14 

Son 

W. 

38  36  10 

9483 

40  17  47 

9466 

41  59  23 

9un 

43  40  54 

9489 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

14 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

lllb- 

P.L. 

of 
Dlfl. 

Vlh. 

P.L 

of 

DiiT. 

IXh. 

P.L. 

of 

Di£ 

Fomnlliaut 

E. 

O         /        /« 

41    6  46 

9609 

Of// 

39  27  54 

9637 

O           1         II 

37  49  49 

9676 

36  12  37 

9799 

a  Pegnsi 

E. 

61    9  46 

9rJ7 

59  33  55 

9757 

57  58  31 

9789 

56  23  39 

9808 

a  ArietiK 

E. 

102  21  37 

9988 

100  35  22 

9988 

98  49    5 

9987 

97    2  47 

9986 

15 

Sun 

W. 

45  22  23 

9499 

47    3  48 

9495 

48  45    9 

9499 

50  26  24 

9509 

a  Pegasi 

E. 

48  39  35 

3009 

47    9  25 

3056 

45  40  21 

3115 

44  12  30 

3180 

a  Arietis 

E. 

88  11  21 

9994 

86  25  13 

9398 

84  39  10 

9309 

82  53  13 

9300 

16 

Son 

W. 

58  51     6 

9598 

60  31  40 

9534 

62  12    5 

9540 

63  52  ^i 

9547 

a  Aquilee 

W. 

40  44  48 

4686 

41  45  45 

4598 

42  49  10 

4378 

43  54  51 

4944 

a  Arietis 

E. 

74    5  27 

9X» 

72  20  21 

9347 

70  35  33 

9356 

68  50  55 

9365 

Aldeburan 

E. 

104  23  42 

9998 

102  35  56 

9933 

100  48  18 

9939 

99    0  49 

9945 

17 

Sun 

W. 

72  11  19 

9585 

73  50  35 

9583 

75  29  40 

9601 

77    8  a5 

9000 

a  Aqiiilfe 

W. 

49  50  57 

3763 

51     6  38 

3695 

52  23  30 

3635 

5:)  41  26 

3589 

Jupiter 

W, 

26  33  37 

9307 

28  17  59 

9371 

30    2  17 

9376 

31  46  30 

9380 

a  AnetiH 

E. 

60  11  27 

9499 

58  28  24 

9436 

56  45  41 

94S0 

55    3  18 

9406 

Aidebaraii 

E. 

90    5  43 

9979 

88  19  13 

9986 

86  32  54 

9994 

84  46  45 

9309 

18 

Suif 

W. 

85  20  13 

9659 

86  57  57 

9661 

88  a5  29 

9870 

90  12  50 

9678  • 

a  AquiliB 

W. 

60  23  51 

3395 

61  46  20 

3363 

63    9  19 

3340 

64  32  44 

3319   - 

Jupiter 

W. 

40  25  35 

9409 

42    8  57 

9416 

43  52    8 

9493 

45  a5    9 

9431 

a  Arietis 

E. 

46  37  14 

9559 

44  57  22 

9589 

43  18    2 

9807 

41  3'^  16 

9034 

Aldebnraii 

E. 

75  58  58 

9343 

74  14     1 

9351 

72  29  16 

9360 

70  44  43 

9369 

19 

Saw 

W. 

98  16  27 

9795 

99  52  34 

9734 

101  28  28 

9743 

103    4  11 

9759  ; 

a  Aqiiilie 

W. 

71  34  50 

3954 

72  59  55 

3947 

74  25  12 

3940 

75  50  35 

3935   . 

Jupiter 

W. 

54    7  30 

9470 

55  49  25 

9478 

57  31     8 

9486 

59  12  39 

9495 

Fomulhniit 

W. 

36  22  2*2 

9890 

37  54  42 

9868 

39  27  41 

3845 

41     1   11 

9894 

Mars 

W. 

34  13  32 

9668 

35  50  55 

9675 

37  28    9 

9689 

:£)    5  14 

9689 

Aldebaran 

E. 

62    5  12 

9413 

60  21  56 

9493 

58  38  54 

9439 

56  56    5 

9441 

Pollux 

E. 

106  14  22 

9409 

104  30  50 

9410 

102  47  29 

9410 

101     4  21 

9497 

20 

Hurr 

W. 

110  59  40 

9799 

112  34    9 

9808 

114    8  27 

9817 

115  42  32 

9896 

a  AquilsB 

W. 

82  58     1 

3935 

84  23  27 

3940 

85  48  48 

3945 

87  14    4 

3959 

Jupiter 

W. 

67  37  21 

9537 

69  17  43 

9545 

70  57  53 

9553 

72  37  51 

9509 

Foinalhaiit 

W. 

48  54    3 

9764 

50  29  18 

9759 

52    4  42 

9753 

53  40  II 

CTjO 

Mars 

W. 

47    8  11 

9796 

48  44  16 

9734 

50  20    9 

9749 

51  55  52 

9750 

a  Pegasi 

W. 

36    8  20 

3806 

37  21  35 

3804 

38  36  33 

3715 

39  5:3    4 

3037 

Aldebaran 

E. 

48  25  21 

9488 

46  43  53 

9500 

45    2  39 

9511 

43  21  41 

9591   i 

Pollux 

E. 

92  31  38 

9470 

90  49  42 

9478 

89    7  57 

9487 

87  26  24 

9495 

21 

ft  AquiliB 

W. 

94  18    6 

3300 

95  42  18 

3319 

97    6  16 

3396 

98  29  57 

3341 

Jupiter 

W. 

80  54  48 

9604 

82  33  37 

9619 

84  12  14 

9690 

85  50  40 

9089 

Poinalhaut 

w. 

61  38  17 

9748 

63  13  53 

9750 

64  49  27 

9759 

6()  24  57 

9755 

Mars 

w. 

59  51  44 

9799 

61  26  22 

9800 

6.)    0  49 

9808 

64  35    4 

9817 

a  Pegasi 

w. 

46  33  25 

3374 

47  56  11 

3337 

49  19  40 

3306 

50  43  44 

3979 

Aldebaran 

E. 

35    0  32 

9578 

33  21    7 

9590 

31  42    0 

9004 

30    3  11 

9619 

Pollux 

E. 

79     1  35 

9536 

77  21  12 

9544 

75  41     1 

9553 

74     1     2 

9501 

Regulus 

E. 

115    5  31 

9545 

113  25  20 

9553 

111  45  20 

9501 

110    5  31 

9508 

22 

Fomalhaut 

W. 

74  21  17 

9778 

75  56  14 

9704 

77  31    4 

9190 

79    5  46 

9790 
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m 

GBEEIIWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

1^ 

14 

Nanio  and  Diroctlon 
of  Objeot. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

DHL 

XVIIIh 

P.L. 
of 

Din: 

XXIb- 

P.L. 
of 

J)ISL 

Fomalhaut 

E. 

O          1         II 

34  36  27 

9779 

33    l'32 

9849 

3f  27  58 

9917 

29  56    0 

9007 

a  Pegasi 

E. 

54  49  22 

9838 

53  15  44 

9879 

51  42  49 

9919 

50  10  46 

9964 

or  Arictis 

E. 

95  16  26 

9907 

9:)  30    8 

9988 

91  43  50 

9989 

89  57  34 

9901 

15 

Suit 

W. 

52    7  31 

9507 

53  48  38 

9S19 

55  29  34 

9517 

57  10  24 

9909 

a  Pef^g] 

E. 

42  46    0 

395$ 

41  20  56 

3339 

39  57  30 

3435 

38  35  53 

3543 

cr  Anetis 

E. 

81    7  22 

9319 

79  21  40 

9318 

77  36    7 

9394 

75  50  42 

9331 

'  16     Suit 

W. 

65  32  29 

9554 

67  12  27 

9B61 

68  52  14 

9569 

70  31  52 

9577 

d  Aquilfe 

W. 

45    2  36 

4IM 

46  12  15 

4018 

47  2:3  37 

3999 

48  36  34 

3838 

1  Anetis 

E. 

67    6  31 

9375 

65  22  21 

9386 

63  38  26 

9398 

61  54  49 

9410 

1 
1 

Aldebnnin 

E. 

97  13  28 

9951 

95  26  16 

9958 

93  39  15 

9965 

91  52  23 

9979 

1 
17 

Sun 

W. 

78  47  18 

9610 

80  25  49 

9896 

82    4    9 

9634 

83  42  17 

9643 

u  Aqiiilie 

W. 

55    0  20 

3534 

56  20    7 

3499 

57  40  40 

3453 

59    1  57 

3490 

J  U  PITER 

W. 

33  30  35 

9384 

35  14  33 

9390 

36  58  23 

9396 

38  42    4 

9409 

1 

a  Arietis 

E. 

53  21   16 

9489 

51  :^  38 

9499 

49  58  24 

9517 

48  17  35 

9538 

Aldelianiti 

E. 

83    0  48 

9310 

81  15    3 

9318 

79  29  29 

9396 

77  44    8 

9334 

18  '  Sun 

W. 

91  49  58 

9680 

93  26  53 

9698 

95    3  37 

9707 

96  40    8 

9716 

a  Aquilfe 

W. 

65  56  a3 

3300 

67  20  44 

3387 

68  45  11 

3973 

70    9  54 

3964 

Jupiter 

W. 

47  18    0 

9439 

49    0  39 

9446 

50  43    8 

9453 

52  25  24 

9461 

a  Arietis 

E. 

40     1     7 

9664 

38  23  39 

9697 

36  Ai^  55 

9733 

35  10  59 

9773 

1 

Aldebaiiin 

E. 

69    0  23 

9378 

67  16  16 

9386 

65  32  22 

9395 

63  48  40 

9404 

'id 

Sun 

W. 

104  39  41 

9703 

106  14  59 

9771 

107  50    4 

9780 

109  24  57 

9789 

ft  Aqiiila; 

w. 

77  16    0 

3933 

78  41  30 

3939 

80    7     1 

3939 

81  32  32 

303 

JOPITER 

w. 

60  53  59 

9504 

62  35    7 

9519 

64  16    3 

9590 

65  56  48 

9998 

Potnalhuiit 

w. 

42  35    8 

9807 

44    9  27 

9799 

45  44    5 

-    9781 

47  18  58 

9779 

Mars 

w. 

40  42  10 

9096 

42  18  55 

9703 

43  55  31 

9710 

45  31  56 

9718 

1  Aldebiirau 

E. 

55  13  29 

9450 

53  31     6 

9460 

51  48  57 

9470 

50    7    2 

9479 

.           Pollux 

E. 

99  21  24 

9436 

97  J}8  40 

9444 

95  56    8 

9453 

94  13  47 

9461 

20     SuH 

W. 

117  16  26 

9835 

118  50    8 

9844 

120  23  38 

9854 

121  56  56 

9863 

j  aAquilie 

W. 

88  39  12 

3950 

90    4  11 

3967 

91  29    1 

3977 

92  53  39 

3986 

1          Jupiter 

W. 

74  17  38 

9571 

75  57  12 

9579 

77  36  36 

9587 

79  15  47 

9586 

Fomalhaut 

W. 

55  15  45 

9747 

56  51  22 

9747 

58  27    0 

9746 

60    239 

9747 

1               MaR8 

W. 

53  31  24 

9750 

55    6  46 

9707 

56  41  56 

9775 

58  16  56 

9783 

'  aPegnei 

W. 

41   10  58 

3569 

42  30    5 

3511 

43  50  17 

3490 

45  11  26 

3414 

<  Aldgbomii 

E. 

41  40  56 

9539 

40    0  27 

9549 

38  20  13 

9553 

36  40  14 

9965 

•  Pollux 

E. 

85  45    2 

9503 

84    3  53 

9511 

82  22  55 

9590 

80  42    9 

(MUMk 
mSfWS 

1  21     aAquilae 

W. 

99  53  21 

33S8 

101  16  27 

3375 

102  39  12 

3394 

104     1  35 

3414 

1           Jupiter 

W. 

87  28  55 

9638 

89    6  58 

9646 

90  44  49 

9654 

92  22  30 

9663 

Foniulhaut 

W. 

68    0  24 

9759 

69  35  45 

9763 

71  11     2 

9767 

72  46  13 

9779 

Mars 

W. 

66    9    9 

9896 

67  43    3 

9835 

69  16  46 

9843 

70  50  18 

9859 

a  Pegasi 

W. 

52    8  20 

3955 

53  33  24 

3934 

54  58  53 

3916 

56  24  43 

3900  1 

Aldelioran 

E. 

28  24  42 

9636 

26  46  3<; 

9653 

25    8  52 

9679 

23  31  35 

9099 

Pollux 

E. 

72  21  14 

9570 

70  41  38 

9578 

69    2  13 

9587 

67  23    0 

9995 

ReguluB 

E. 

108  25  53 

9577 

106  46  26 

9585 

105    7  10 

9993 

103  28    4 

9601 

22 

FomRlbaut 

W. 

80  40  20 

9809 

82  14  45 

9809 

83  49    1 

9816 

85  23    8 

980 
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XVII. 


i 


■ 

GKEBNWIOH  MEAN  TIME. 

• 

LUNAR  DI8TANCE8. 

e  S 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

111^. 

of 

Vlb. 

of 

IXh. 

•'  * 

22 

of  Ol^eet. 

Diff. 

Diff. 

Diff. 

Diff. 

a  PegnRi 

W. 

57  50  52 

3186 

o       »      // 

59  17  18 

3174 

o         «       // 

60  43  58 

9163 

O         1       n 

62  10  50 

9154 

Pollux 

E. 

65  43  59 

9604 

64    5    9 

9619 

62  26  31 

9091 

60  48    5 

9699 

Regit  luB 

E. 

101  49  ]0 

9608 

100  10  26 

9616 

98  31  54 

9695 

96  53  33 

9633 

23 

Fomalhant 

W. 

86  57    5 

9831 

88  30  52 

9839 

90    4  28 

9848 

91  37  54 

1 

9857 

a  Pegasi 

W. 

69  27    4 

3135 

70  54  31 

3133 

72  22    0 

3133 

73  49  28 

3133 

a  Arietis 

W. 

25  56  55 

3313 

27  20  51 

3954 

28  45  56 

3906 

30  11  59 

3166 

Pollux 

E. 

52  38  48 

9674 

51     1  33 

9683 

49  24  29 

9699 

47  47  38 

9700 

Regiiliis 

E. 

88  44  32 

9675 

87    7  18 

9684 

85  30  15 

9699 

83  53  23 

9700 

24 

Fomalbiuit 

W. 

99  22    7 

9005 

100  54  20 

9915 

102  26  20 

9996 

las  58   7 

9037 

a  Pegusi 

W. 

81     6  16 

3159 

82  33  23 

3157 

84    0  24 

3163 

85  27  18 

3170 

a  Arietis 

W. 

37  31  58 

3046 

39    1  15 

3033 

40  30  47 

3099 

42    0  32 

3014 

Pollux 

E. 

39  46  26 

9748 

38  10  50 

9758 

36  a5  27 

9768 

35    0  17 

"9779 

RegnluB 

E. 

75  51  54 

9749 

74  16  10 

9751 

72  40  38 

9760 

71    5  18 

9760 

25 

a  Pegasi 

W. 

92  39  34 

3911 

94    5  30 

3991 

95  31   13 

3999 

96  56  44 

3944 

a  Arietis 

W. 

49  31     6 

9997 

51     1  23 

9997 

52  31  40 

9997 

54     1  56 

9999 

Pollux 

E. 

27    8    6 

9638 

25  34  30 

9851 

24     1     9 

9866 

22  28    4 

9884 

Regulus 

E. 

63  11  32 

9814 

61  37  22 

9893 

60    3  24 

9^ 

58  29  38 

9841 

26 

a  Arietis 

W. 

61  32  35 

3015 

63    2  29 

3019 

64  32  18 

9093 

66    2    2 

3098 

Aldebaran 

W. 

30  14  32 

9994 

31  46  20 

9998 

33  18    3 

9999 

34  49  41 

9937 

Regulus 

E. 

50  43  48 

9889 

49  11   15 

9898 

47  38  53 

9908 

46    6  45 

9918 

Spica 

E. 

104  46  38 

98B3 

103  14  10 

9901 

101  41  51 

9909 

100    9  43 

9917 

27 

a  Arietis 

W. 

73  29    0 

3057 

74  58    2 

3063 

76  26  57 

3069 

77  55  44 

3075 

Aldelwraii 

W. 

42  26  13 

9965 

43  57  10 

9971 

45  27  59 

9977 

46  58  40 

9983 

Regulus 

E. 

38  29  10 

9968 

36  58  17 

9979 

35  27  38 

9900 

33  57  13 

3009 

Spica 

E. 

92  31  36 

9957 

91     0  29 

9965 

89  29  32 

9973 

87  58  45 

9981 

28 

a  Arietis 

W. 

85  17  42 

3108 

86  45  42 

3114 

83  13  34 

3190 

89  41  19 

3196 

Aldebaran 

W. 

54  30    8 

3014 

56    0    3 

3090 

57  29  50 

3096 

58  59  30 

3039 

Regulus 

£. 

26  28  46 

3067 

24  59  56 

9089 

2:3  31  24 

9098 

22    3  12 

3118 

Spica 

E. 

80  27  11 

3018 

78  57  20 

3095 

77  27  37 

9039 

75  58    4 

3030 

29 

Aldebaran 

W. 

66  26    8 

3059 

67  55    8 

3063 

69  24    2 

9068 

70  52  51 

3071 

Pollux 

W. 

22  19    8 

3094 

23  47  25 

3093 

25  15  43 

9099 

26  44    3 

9091 

Spica 

E. 

68  32  15 

3069 

67    3  28 

3075 

65  34  48 

9081 

64    6  14 

9065 

VEZfOf 

E. 

110  20    3 

3117 

108  52  14 

3193 

107  24  30 

9199 

105  56  55 

9135 

30 

Aldebaran 

W. 

78  15  51 

3088 

79  44  15 

3090 

81  12  36 

9093 

82  40  55 

9085 

Pollux 

W. 

34    5  29 

3096 

35  33  43 

3097 

37    1  56 

9098 

38  30    8 

9099 

Spica 

E. 

56  44  57 

3109 

55  16  58 

3113 

53  49    3 

9116 

52  21  12 

9119 

Venus 

E. 

98  40  41 

3161 

97  13  45 

3165 

95  46  54 

9169 

94  20    8 

9173  ' 

Sum 

E, 

132  39  21 

3466 

131  18  19 

9469 

129  57  20 

9471 

128  36  24 

9479 

31 

Aldebaran 

W. 

90    2    7 

3097 

91  30  20 

9096 

92  58  34 

9096 

94  26  49 

9095 

Pollux 

W. 

45  51     7 

3096 

47  19  21 

9095 

48  47  36 

9004 

50  15  53 

9099 

Spica 

E. 

45    2  57 

3133 

43  35  28 

9136 

42    8     1 

9198 

40  40  37 

9141 

Vends 

E. 

87    7  15 

3185 

85  40  48 

3187 

84  14  23 

9187 

82  47  58 

9186 

Sorr 

£. 

121  52    4 

9476 

• 

120  31  13 

9475 

119  10  21 

3474 

117  49  29 

9479 

xvin. 
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GREENWICH  MEAN  TIME. 

• 

• 

LUNAR  DISTANCES. 

of  the 

KMnoAod  Direction 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

xvnih. 

P.L. 

or 

XXfh 

P.L. 
of 

22 

or  UDjoct. 

DIff. 

DifT. 

Diff. 
3139 

DlfT. 

aPegaai 

W. 

O             t          II 

63  37  51 

3M6 

O           1        II 

65    5     1 

3143 

m  32  17 

O          «        // 

67  59  39 

3137 

Pollux 

E. 

59    9  50 

9638 

57  31  47 

9647 

55  53  56 

9656 

54  16  16 

9666 

Regiilus 

E. 

95.15  23 

9641 

93  37  23 

9649 

91  59  35 

9657 

90  21  58 

9000 

23 

Fomalliaiit 

W. 

93  11     8 

9866 

94  44  11 

9875 

96  17    2 

9885 

97  49  41 

9895 

a  Pegasi 

W. 

75  16  57 

3135 

76  44  22 

3139 

78  11  44 

3143 

79  39    2 

3146 

a  ArietiB 

W. 

31  38  49 

3130 

33    6  22 

3109 

34  34  28 

^3080 

36    3    2 

3009 

Pollux 

E. 

46  10  58 

9710 

44  34  31 

9719 

42  58  17 

9799 

41  22  15 

9737 

Reguliis 

E. 

82  16  42 

9708 

80  40  13 

9716 

79    3  55 

9794 

77  27  49 

9733 

|24 

Fomalhaut 

W. 

105  29  39 

9948 

107    0  57 

9960 

108  32    0 

99rj 

no    2  47 

9965 

1 

a  Pe^nsi 
a  Arietis 

W. 

86  54    5 

3177 

88  20  42 

3185 

89  47    9 

3193 

91  13  27 

3909 

1 

W. 

43  30  27 

3009 

45    0  29 

3003 

46  30  38 

3000 

48    0  51 

9998 

Pollux 

E. 

33  25  22 

9790 

31  50  41 

9801 

30  16  14 

9819 

28  42    2 

9895 

1 
1 

Reguhis 

E. 

69  30    9 

9778 

67  55  12 

9787 

66  20  27 

9796 

64  45  5;) 

9805 

=  25 

aPeg^asi 
a  Arietia 

W. 

98  22    1 

3956 

99  47    4 

3960 

101  11  52 

3989 

102  36  25 

JSIMI 

1 

W, 

55  32  10 

3001 

57    2  22 

3003 

58  32  31 

3006 

60    2  35 

3010 

1 

1 

Pollux 

E. 

20  55  22 

•    9904 

19  2:)    8 

9994 

17  51  20 

9944 

16  19  57 

9965 

Reguliis 

E. 

56  56    4 

9850 

55  22  41 

9659 

53  49  31 

9669 

52  16  34 

9679 

26 

a  Arietis 

W. 

67  31  30 

3034 

69     1   10 

3030 

70  30  34 

3045 

71  59  51 

3051 

Aldebaran 

W. 

36  21   13 

9949 

37  52  38 

9947 

39  23  57 

9953 

40  55    8 

9959 

Regius 
Spica 

E. 

44  34  48 

9998 

43    3    5 

9938 

41  31  34 

9948 

40    0  15 

9958 

E. 

98  37  45 

9994 

97    5  57 

9939 

95  34  20 

9941 

94    2  53 

9949 

27 

a  Arietis 

W. 

79  24  23 

3069 

80  52  55 

3068 

82  21   18 

3005 

83  49  34 

3101 

Aldeboran 

W, 

48  2i)  13 

9989 

49  59  3J) 

9995 

51  29  56 

3001 

53    0    6 

3007 

Re^ulus 
Spica 

E. 

32  27     1 

3014 

30  57    5 

3095 

29  27  23 

3037 

27  57  56 

3059 

E. 

86  28    7 

9969 

84  57  40 

9997 

83  27  21 

3004 

81  57  11 

3011 

28 

a  Arietis 

W. 

91     8  55 

3133 

92  36  24 

3139 

94    3  45 

3145 

95  31     0 

3159 

Aldeharan 

W. 

60  29    3 

3038 

61  58  29 

3045 

63  27  48 

3051 

64  57     1 

3055 

1 

ReeuluB 

E. 

20  35  26 

3149 

19    8  11 

3168 

17  41  28 

3194 

16  15  16 

3990 

Spica 

E. 

74  28  38 

3045 

72  59  21 

3051 

71  30  11 

3057 

70     1  10 

3063 

29 

Aldebaran 

W. 

72  21  36 

3075 

73  50  16 

3079 

75  18  51 

3089 

76  47  23 

3085 

Pollux 

W. 

28  12  23 

3099 

29  40  41 

3093 

31     8  58 

3004 

32  37  15 

3095 

Spica 
Veiius 

E. 

62  37  47 

3091 

61    9  26 

3096 

59  41  11 

3101 

58  13    1 

3105 

E. 

104  29  26 

3141 

103    2    4 

3146 

101  34  50 

3151 

100    7  43 

3156 

30 

Aldebaran 

W. 

84    9  12 

3006 

85  37  28 

3097 

87    5  41 

3007 

88  33  54 

3097 

Pollux 

W. 

39  58  20 

3099 

41  26  31 

3099 

42  54  43 

3096 

44  22  54 

3097 

Spica 
Vsirus 

E. 

50  53  26 

3199 

49  25  44 

3195 

47  58    5 

3196 

46  30  30 

3131 

E. 

J>2  53  27 

3176 

91  26  49 

3179 

90    0  15 

3161 

88  33  43 

3183 

8uif 

E. 

127  15  30 

3474 

125  54  37 

3475 

124  33  45 

3476 

123  12  54 

3476 

31      AldelMiran 

W. 

95  55    5 

3093 

97  23  24 

3091 

98  51  45 

3068 

100  20  10 

3086 

Pollux 

W. 

51  44  13 

3069 

53  12  36 

3086 

54  41    2 

3063 

56    9  32 

3060 

SDica 
Vkhus 

E. 

39  13  16 

3143 

37  45  58 

3146 

36  18  42 

3148 

34  51  29 

3151 

E. 

81  21  32 

3186 

79  55    6 

3186 

78  28  41 

3187 

77    2  16 

3188 

Son 

E. 

116  28  34 

3471 

115    7  37 

3460 

• 

113  46  38 

3466 

112  25  35 

3409 
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aSBBirWIOH  MEAN  TIME. 


JAmJABT. 


I 

o 


I 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apwrent 

Sight 
▲aottosloB. 


Itoon, 


h    m    8 
19  49  56.32 

19  56  37.90 

20  3  13.79 
20  9  43.02 
20  16    4.48 


Vsr.of 
R.A. 
fori 

Hour. 


Noon. 


• 
+16.830 

16.e91 

16.364 

16.064 

15.716 


20  22  16.94  '  +15^13 
20  28  19.01  ,  14.848 
20  34  9.09  14.313 
20  39  45.41  !  13.700 
20  45    5.98'    19.990 


20  50  8.57 
20  54  50.77 

20  59    9.92 

21  3  3.15 
21    6  27.46 

21  9  19.74 
21  1 1  36.87 
21  13  15.84 
21  14  13.94 
21  14  28.92 

21  13  59.24 
21  12  44.25, 
21  10  44.48' 
21    8    1.83 
21    4  39.66 

21  0  42.84 
20  56  17.65 
20  51  31.56 
20  46  32.80 
20  41  29.92 

20  36  31 .35 
20  31  44.88 


4-19.901 

11.997 

10.978 

9.137 

7.807 

+  6.467 

4.998 

3.990 

-»-  1.536 

-0.999 

-  9.181 
4.066 
5.909 
7.699 
9.184 

-I0.S06 
11.540 
19.943 
19.503 
19.586 

-19.939 
-11.586 


Apparent 
DeoAnatioi). 


Noon. 


o 
-23 


/     II 
9  24.2 


Var.of 
Deel. 
fori 
Hour. 


iVoon. 


+fio.ai 


22  48  35.0  I  53.87 

22  26  19.5  :  57.40 

22   2  41.0  I  60.78 

2137  43.5  63.97 


21  11  32.2    +66.93 

20  44  13.3      09.60 

20  15  54.4       71.99 

9  46  44.7       73.84 

9  16  54.9  i     75.96 


8  46  37.4 
8  16  6.8 
7  45  39.8 
7  15  36.0 
6  4613.0 

6  17  56.6 
5  51  9.6 
5  26  16.9 
5  3  43.6 
4  43  54. 1 

4  27  10.7 
4  13  52.1 
4  4  12.8 
3  58  21.5 

3  56  19.6 

358    1.1 

4  3  12.9 
4  1 1  35.2 
4  22  42.3 
4  36    5.8 


+76.11 
76.39 
75.80 
74.46 
79.91 

+68.99 
64.75 
59.46 
53.14 
45.83 

+37.66 

98.79 

19.49 

9.84 

+  0.36 


-8.79 
17.19 
94.55 
30.85  1 

35.68;! 


Merldiaa 


e. 


h    m 
1    5.7 

1  8.5 

1  11.1 

1  13.6 

1  16.0 

1  18.3 
120.4 
1  22.3 
1  24.0 
1  25.3 

1  26.4 
I  27.2 
127.5 
127.4 
126.9 

125.8 
I  24.1 
1  21.7 
1  18.7 
1  15.0 

1  10.5 
1  5.3 
0  59.4 
0  52.7 
0  45.4 

0  37.6 
0  29.3 
0  20.6 
0  11.7 


0 

a 


M.O 


4  51  14.4    -39.63  :  23  45.3 


5    7  38.2    -49.15  '  23  36.9 


Day  of  the  Month. 


Semidiameter 
Hor.Parallai 


let. 

0th. 

llth. 

lOtb. 

aiat. 

90th. 

2% 
7.0 

2:9 
7.6 

3:2 

8.5 

37 

9.7 

4:3 
11.3 

II 
4.9 

12.9 

Slftt 


II 

5.1 
13.5 


FEBBUABY. 


I 


I 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Aaoension. 


Noon. 


h    m    8 
20  31  44.88 

20  27  17.28 

20  23  14.18 

20  19  39.86 

20  16  37.25 

20  14  8.09 
20  12  13.09 
20  10  52.17 
20  10    4.52 

20    9  48.89 

20  10  3.69 
20  10  47.17 
20  1 1  57.42 
20  13  32.57 
20  15  30.76 

20  17  50.15 
20  20  29.06 
20  23  25.87 
20  26  39.06 
20  30    7.30 

20  33  49.27 
20  37  43.80 
20  4 1  49.84 
20  46  6.41 
20  50  32.63 


Var.of 

R.A. 

fori 

Hoar. 


Noon, 


B 

-11.686 

10.679 

9.^ 

8.986 

6.iao 

-  5.505 
4.079 
9.679 
1.308 

-0.006 

+  1.997 
9.388 
3.459 
4.457 

5.378 

+  6  397 
7.005 
7.718 
8.379 
8.971 

+  9.518 
10.019 
10.479 
10.897 
11.989 


20  55    7.70  1+11.635 

20  59  50.89      11.958 

21  4  41.50  I  19.956 
21  9  38.98*  19.531 
21  14  42.80      19.785 


21  19  52.47 
21  25    7.54 


+13.018 
+13.935 


Apparent 
Deollnation. 


A^oon. 


o 
5 


I     it 
7  38.2 


5  24  48.8 
5'42  19.3 

5  59  48.7 

6  16  58.1 

6  33  32.4 

6  49  19.9 

7  4  11. 1 
7  17  59.2 
7  30  38.6 

7  42    5.4 

7  52  16.6 

8  1  10.2 
8  8  44.6 
8  14  58.4 

8  19  51.1 
8  23  21.9 
8  25  30.5 
8  26  16.7 
8  25  40.5 

8  23  41.9 
8  20  20.7 
8  15  37.2 
8  9  31.6 
8    2    4.1 

7  53  14.9 
7  43  4.1 
7  31  39.3 
7  18  39.7 
7    4  26.6 

6  48  53.4 
6  32   0.3 


Var.of 
Decl. 
fori 

Hoar. 


Noon. 


.15 
43.59 
43.90 
43.49 
49.95 

-40.53 
38.36 
35.86 
33.11 
30.15 

-97.06 
93.86 
90.59 
17.96 
13.89 

-10.49 

7.07 

3.64 

-  0.91 

+  3.99 


Meridian 
Piunag*. 


h    m 
23  36.9 

23  28.9 

23  21.5 

23  14.6 

23    8.1 

%\  2.2 
22  56.9 
22  52.2 
22  48.0 
22  44.3 

2241.0 
22  38.2 
22  35.8 
22  33.8 
22  32.2 

22  30  9 
22  29.9 
22  29.1 
22  28.6 
22  28.4 


+  6.67  22  28.4 

10.10  22  28.5 

13.59  22  28.8 

16.04  22  29.3 

90.35  22  29.9 


+93.75  22  30.7 

97.14  22  31.6 

30.51  22  32.6 

33.87  22  33.7 

37.99  22  34.9 

+40.55  22  36.2 

+43.67  22  37.6 


Day  of  the  Month. 


Semidiameter. 
Hor.  Parallax  . 


6th. 

lOth. 

ISth. 

II 
4.1 

10.8 

90th. 

II 
4.9 

13.0 

4:5 
11.9 

II 
3.7 

9.8 

95th. 


ti 
3.4 

9.0 


KOTB.— The  aign  +  Indioatea  north  deolinationB ;  the  eicn  —  indioates  aonth  deolinatioas. 
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GREENWICH  MEAN  TIME. 


MABCH. 


3 

a 
o 

O 


I 

2 
3 
4 
5 

6 
7 

8 

9 

10 

II 
il9 

113 

14 

il5 

I 

lie 

17 

I  18 
19 

,'90 
*9I 

'93 

'95 

I    I 


27 

!2H 

» 

.30 

i3i 


A«c«Dsioo. 

Var.of 
R.  A. 
for  1 
Honr. 

iVbon. 

ilToow. 

h    m     8 

a 

21    9  38.98 

-1-19.531 

21  14  42.80 

19.785 

21  10  52.47 

13.016 

21  25    7.54 

13.935 

21  30  27.63 

13.435 

21  35  52.40 

•H3.695 

21  41  21.53 

13.601 

21  46  54.75 

13.966 

21  52  31.83 

14.199 

21  58  12.54 

14.960 

22    3  56.71 

<I-I4.4I0 

22   9  44.19 

14.545 

22  15  34.85 

14.675 

22  21  28.58 

14.809 

22  27  25.30 

14.995 

22  33  24.96 

+15.046 

22  3927.51 

15.166 

22  45  32.94 

15.9M 

22  51  41.25 

15.406 

22  57  52.46 

15.598 

23   4    6.60 

+15.651 

23  10  23.74 

15.778 

23  16  43.94 

15.006 

33  23    7.28 

16.030 

23  29  33.87 

16.177 

23  36   3.83 

+16.380 

23  42  37.28 

16.468 

23  49  14.37 

16.693 

23  55  55.22 

16.783 

0    2  39.99 

16.948 

0    9  28.84 

+17.199 

0  16  21.91 

+17.301 

Apparent 
DeolinatloD. 


Noon, 


n 


17  18  39.7 
17  4  26.6 
16  48  53.4 
16  32  0.3 
16  13  47.8 

-15  54  16.1 
15  33  25.7 
15  II  17.0 
14  47  50.6 
14  23    6.6 

13  57  5.4 
13  29  47.5 
13  I  13.5 
12  31  23.8 
12   0  18.8 

■1127  58.9 

10  54  24.8 

10  19  36.9 

9  43  35.8 

9    6  22.0 

.  8  27  56.2 
7  48  19.2 
7  7  31.7 
6  25  34.5 
5  42  28.5 

-  4  58  14.7 
4  12  54.3 
3  26  28.7 
2  38  59.4 
1  50  28.1 


Var.of 
Deol. 
fori 
Honr. 


Noon. 


It 
+  33.87 

37.99 

40.55 

43.87 

47.17 

+  50.46 
53.73 
56.06 
60.99 
63.44 

+  66.65 
69.83 
73.00 
76.14 
79.97 

+  89.38 
65.46 

91.56 
94.58 

+  97.56 
100.59 
103.44 
106.39 
100.17 

+111.97 
114.79 
117.41 
190.03 
199.56 


I 
I    0  57.1  +195.01 
0  10  28.5  '+197.36 


Meridian 
PMuge. 


h    m 
22  33.7 

22  34.9 

22  36.2 

22  37.6 

22  39.1 

22  40.6 
22  42.2 
22  43.9 
22  45.6 
22  47.5 

22  49.3 
22  51.2 
22  53.2 
22  55.2 
22  57.2 

22  59.3 
2:)    1.5 

23  3.7 
2:1  5.9 
23    8.2 

23  10.6 
23  13.0 
23  15.4 
23  17.9 
23  20.5 

23  23. 1 
23  25.8 
23  27.5 
23  31.3 
23  34.2 

23  37.2 
23  40.2 


Dtoj  of  ftbe  Month. 


dcnidianieter 
Hor.  Parallai 


Id. 

7th. 

19th. 

2.8 

17th. 
2.7 

99d. 
2:6 

•ii2 

3.0 

8.4 

7.9 

7.5 

7.2 

6.9 

97  th. 


2.5 
6.7 


5 

a 

o 

o 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


APRIL. 


Apparent 

Sight 
Afloeneion. 


Noon. 


h    m     • 
016  21.91 

0  23  19.33 

0  30  21.23 

0  37  27.72 

0  44  38.88 

0  51  54.75 

0  59  15.31 

1  6  40.50 
1  14  10.18 
1  21  44.13 

I  29  22.05 
1  37  3.48 
1  44  47.92 

1  52  34.75 

2  0  23.07 

2  8  12.13 
2  16  0.90 
2  23  48.27 
2  31  33.13 
2  39  14.26 

2  46  50.43 

2  54  20.42 

3  1  43.04 
3  8  57.10 
3  16    1.48 

3  22  55.14 
3  29  37.10 
3  36  6.43 
3  42  22.28 
3  48  23.83 

3  54  10.35 
35941.16 


Var.of 
R.A. 
fori 
Honr. 


Noon. 


+17.301 
17.486 
17.674 
17.867 
18.063 

+18.969 
18.454 
18.644 
18.896 
19.000 

+19.156 
19.993 
10.406 
19.488 
19.536 

+19.545 
19.511 
19.430 
19.300 
19.119 

+18.867 
18.604 
18.979 
17.809 
17.466 

+16.000 
16.409 
15.947 
15.388 
14.756 

+14.116 
+13.447 


Apparent 
Deolinatton. 


Noon* 


II 


-  0  10  28.5 
+  0  40  55.0 

1  33   9.8 

2  26  12.3 

3  19  58.2 

+  4  14  22.4 

5  9  19.2 

6  4  41.9 

7  0  23.1 
7  56  14.3 

+  8  52   6.2 
9  47  48.5 

10  43  10.1 

1 1  37  59.2 

12  32    3.3 

+13  25   9.8 

14  17    5.6 

15  7  38.1 

15  56  35.1 

16  43  45.3 

+17  28  58.2 
18  12    5.0 

18  52  57.7 

19  31  30.1 

20  7  37.3 

+20  41  16.2 

21  12  24.7 

21  41    1.9 

22  7   8.0 
22  30  44.0 

+22  5151.9 
+23  10  34.0 


Var.of 
Deol. 
fori 
Honr. 


Noon* 


II 
+197.36 

190.57 

131.64 

133.54 

135  JOS 

+136.75 
137.97 
136.80 
130.40 
130.72 

+130.54 
198.01 
137.81 
136.90 
134.06 

+131.90 
198.18 
194.45 
190.99 
115.55 

+110.47 

105.04 

00.31 

93.35 

87J93 

+  81.00 
74.70 
68.40 
a.I9 
55.90 

+  40.77 

1+ 43.75 


KerfdioB 


h  m 
23  40.2 
23  43.2 
23  46.4 
23  49.7 
23  53.0 

23  56.4 
23  59.9 


0 
0 


3.5 
7.1 


0  10.8 
0  14.5 
0  18.3 
0  22.2 
0  26.1 

0  30.0 
0  33.8 
0  37.7 
0  41.5 
0  45.3 

0  49.0 
0  52.5 
0  55.9 

0  59.2 

1  2.4 

I  5.4 

1  8.1 

1  10.6 

1  12.9 

I  15.0 

I  16.8 
1  18.4 


Day  of  the  Month. 


Semidiameter 
llor.  Parallax 


1st. 


£5 
6.6 


•th. 


SS'.5 
6.6 


11th. 


6.7 


Itth. 


7.0 


Slat 


II 
2.8 

7.5 


96th. 


8.2 


tigm  +"  preA^Ml  to  the  hourly  ohan^e  of  deoUnatlon  indioates  that  north  decUnationa  are  increaalsig  and  south  deetinor 
wm  duatesslng.    The  ~  sign  indicates  that  north  declinations  are  decreasing  and  aonth  declinotlona  Inoreoaing. 
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GRBBITWIOH  MEAN  TIME. 

MAT. 

JUJNE. 

1 

1 

Asoenslon. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
DaoUnation. 

Tar.  of 
Deol. 
fori 
Hoar. 

Meridian 
Passage. 

1 

0 
1 

Aaoonaion. 

Tar.  of 
B.A. 
fori 
Hoar. 

Apparent 
Deolination. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
Passage. 

Ifo&n* 

ifoon. 

Nam. 

Koon. 

Koitn, 

Noon. 

iVoofi. 

Kocn. 

1 

h    m     • 
3  54  10.35 

s 
+14.116 

o      1      n 

+33  51  51.9 

+40.77 

h    m 
1  16.8 

h    m     a 
4  34  33.70 

a 
-5.900 

0       1       n 

+18  49    3.8 

It 
-48.59 

h    m 
33  39.0 

2 

35941.16 

13.447 

33  10  34.0 

43.75 

1  18.4 

3 

4  33  31.57 

4.054 

18  30  10.4 

45.77  !  33  33. 1 

3 

4    4  55.58 

19.751 

33  36  53.8 

37.84 

1  19.7 

3 

4  30  36.58 

4.615 

18  13  30.8 

49.45  1  33  37.4 

4 

4    9  53.01 

19.03! 

33  40  51.5 

39.07 

130.7 

4 

4  18  50.64 

4.901 

17  56  16.4 

38.68   33  31.9 

5 

4  14  33.89 

11.968 

33  53  33.3 

96.44 

131.4 

5 

4  17  15.48 

3.719 

17  41  37.3 

34.53   33  16.6 

6 

4  18  54.65 

+10.989 

+34    3    1.8 

-H».95 

131.8 

6 

4  15  53.65 

-8.177 

+17  38  41.4 

-30.07   33  11.6 

7 

4  33  57.78 

9.735 

34    9  30.3 

J  5.61 

131.8 

7 

4  14  43.46 

9.583 

17  17  35.7 

95  36   3:)    6.7 

8 

43641.80 

6.930 

24  14  33.1 

10.40 

131.6 

8 

4  13  49.03 

1.947 

17    8  35.5 

90.47   33    3.1 

9 

4  30   6.37 

8.106 

34  17  40.6 

5.33 

1  31.1 

9 

4  13  10.38 

1.976 

17    1  14.1 

15.46   33.57.8 

1 

10 

4  33  10.77 

7.966^ 

34  18  49.3 

+  0.41 

130.3 

10 

4  13  47.96 

-0.578 

16  56    3.6 

10.40   33  53.8 

11 

4  35  54.93 

•1-  6.419 

+34  18    1.1 

-4.30 

1  19.0 

11 

4  13  43.70 

+  0.141 

+16  53  54.6 

-5.35 

33  50.0 

13 

4  38  18.47 

5.548 

34  15  19.5 

9.05 

1  17.4 

13 

4  13  54.87 

0.875 

16  51  46.3 

-0.36   33  46.6 

13 

4  4031.14 

4.674 

34  10  47.6 

13.58 

1  15.5 

13 

4  13  34.80 

1.690 

16  53  36.4 

+  4.59  33  43.4 

14 

4  43   3.79 

3.797 

34    4  38.6 

17.08 

1  13.3 

14 

4  14  13.68 

9.371 

16  55  33.3 

0.97   33  40.6 

15 

4  43  33.39 

9.000 

33  56  35.8 

89.93 

1  10.6 

15 

4  15  18.63 

3.195 

16  59  59.9 

13.84  33  38.0 

16 

4  44  33.97 

4-9.046 

+33  46  43.7 

-96.33 

1    7.6 

16 

4  16  43.67 

+  3.879 

+17    6  34.7 

+18.19  33  35.8 

17 

4  45    1.76 

1.188 

33  35  33.1 

30.97 

1    4.3 

17 

4  18  34.81 

4.638 

17  14  31.3 

99.31    33  33.8 

18 

4  45  30.10 

+  0.344 

33  33  31.1 

34.03 

1    0.7 

18 

4  30  34.99 

5.389 

17  34  13.8 

96.18  j  33  33.3 

19 

4  45  18.47 

-0.475 

33    8  11.1 

37.50 

0  56.9 

19 

4  33  43.13 

6.199 

17  35  36.0 

99.79 .  33  .30.8 

M 

4  44  57.60 

1.996 

33  53  38.4 

40.01 

0  53.4 

30 

4  35  19.15 

6.879 

17  48    1.4 

33.11*33  39.7 

21 

4  44  18.43 

-9.000 

+33  35  39.4 

-43.06 

0  47.8 

31 

4  38  13.96 

+  7.619 

+18    1  53.8 

+36.13    33  3S1.0 

22 

4  43  33.03 

9.691 

33  17  30.6 

46.71 

0  43.0 

33 

4  31  34.48 

8.348 

18  16  53.1 

38.84    33  38.5 

»3 

4  43   9.73 

3.383 

31  58   9.9 

49.19 

0  .37.8 

33 

4  34  53.64 

9.089 

18  33  54.6 

41.83   33  38.3 

34 

4  40  43.08 

3.885 

3138   6.3 

51.19 

0  33.4 

34 

4  38  40.37 

9.819 

18  49  49.6 

43.99   33  38.4 

35 

4  39    3.85 

4.371 

31  17  19.8 

59.68 

0  86.9 

35 

4  43  44.63 

10.549 

19    7  30.0 

45.09   33  38.8 

36 

4  37  13.95 

-4.773 

+30  56    1.4 

-53.76 

031.1 

36 

4  47    6.36 

+11.970 

+19  35  47.6. 

+46.40   33  39.5 

37 

4  35  15.47 

5.085 

30  34  33.4 

54.39 

0  15.3 

37 

4  51  45.57 

11.906 

19  44  33.9 

47.40   33  30.5 

38 

4  33  10.60 

5.304 

30  13  38.3 

54.33 

0    9.3 

38 

4  56  43.34 

19.795 

1 

80    3  39.7 

48.09   33  31.8 

39 

4  31    1.65 

5.495 

19  51    0.0 

53.77 

5   0      3.S 

M  a7. 1 

39 

5    1  56.36 

13.458      30  33  55.9 

48.96    83  33.4 

30 

4  38  50.97 

5.448 

19  39  43.0 

sa.63 

33  51.0 

30 

5    7  37.93 

14.178'     30  43  13.0 

48.09   33  35.3 

31 

4  36  40.89 

—  6.375 

+19   8  58.6 

-50.89 

36  45  0 

31 

■ 

5  13  16.91 

+14.003    +31    1  30.8 

+47.49 '  33  37.3 

* 

33 

4  34  33.70 

-5.900 

+18  49    3.8 

-48.50 

1.  9ist.  1 

II 
1     5.6 

>  14.9  ] 

33  39.0 

33 

5  19  33.35 

+15.694    +31  30    9.0 

+46.45   33  39.8 

Di 

fcyofthe  Mont] 

Ist. 

If 
3.5 

9.3 

6th. 

4.0 
10.5 

nth. 

n 

4.8 
11.9 

16tl 

5:1 
13.{ 

16th. 

^:o 
5.8 

Slat. 

Di 

\y  of  the  Mont 

h. 

5th 

i'.s 

15.€ 

.   lOih. 

)     5:4 
i    14.4 

16th.  < 

II 
4.9 

13.0 

lOth. 

II 
4.4 

11.6 

95th. 

3':9 
10.3 

S«th. 

iA 
9.1 

861 

He 

ntdiameter 
»r.  Parallax 

6.1 
16.1 

Sei 
Hi. 

[Didiaroeter    .  . 
T.  Parallax    .  . 

HotB.-^Tli«  aign  -h  indicates  nortl 

idoolinations: 

MERCURY,   1890. 
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0 

O 

O 


1 

3 
3 
4 
5 

6 

7 

8 

9 

10 

H 

13 

13 

14 

15 

16 
17 
18 
19 
30  i 

31 
33 
33 
34 
35 

36 
37 

38 


39 

30 


31  • 

331 
I 


GRBBinVIOH  MEAK  TIME. 


JULY. 


▲mMtfent 

Bight 
AsooDsiob. 


ifOOII. 


b  'm     i 
5  13  16.91 

5  19  33.35 

5  35  46.86 

3  33  37.56 

5  39  35.15 


Var.of 
RA. 
fori 
Hour. 


Noon, 


B 

■¥14M3 
15.eSM 
ie.340 
17.049 
17.746 


5  46  39.36   +18.497 

5  54    9.46!    19.086 

6  155.16*  19.717 
6  9  55.61  80.314 
6  18    9.B9  i    91 


6  36  36.91 
6  35  1 5.43 
6  44    3.97 

6  53    0.99 

7  3    4.77 


7  II  13.54    4^89.944 


-HI1.374 
91.884 
99.911 
99.986 
99.773 


93.040 
83.060 
93.009 
99.893 

+99.716 


Apparent 
DooimfttioD. 


Noon, 


O  I  00 

+31  I  30.8 
31  30  9.0 
31  38  36.9 
31  56  3.0 
33  13  45.8 

+33  38  33.4 
33  43  43.7 
33  55  34.5 
33  6  44.0 
33  16  0.0 

+33  33  11.7 
33  38  8.7 
3:)  30  43.0 
33  30  43.8 
33  38  8.1 

+33  23  50.7 
33  1 4  49.4 
33  4  4.1 
33  50  36.3 
33  34  39.4 

+33  15  48.5 


7  30  35.50  I 
7  39  38.85  . 
7  38  5l.8:{ 
7  48  3.80 

7  57  10.3:1 

8  6  13.76 
8  15  9.19 
8  3:)  58.51 
8  33  39.88 


8  41  13.63   +91.177  1+30    8    9.3 


99.486  3154  40.1 

99.910  I  3131  11.6 

91.895  31     5  31.0 

91.548 ,  30  37  47.3 


8  49  36.33 

8  57  50.33 

9  5  54.70  I 
9  13  49.19 


90.7881 
90.366 
19.977 
19.564 


i 


I 


9  91  33.78  (  +19.159 


9  39   8.48 


+18.749 


19  36  46.0 
19  3  46.8 
18  39  30.3 
17  53  35.0 

+  17  16  39.1 
+16  38  40.3 


Var.of 
Deol. 
fori 
Hoar. 


Noon, 


u 
+47.49 

46.45 

44.99 

49.97 
40.51 

+37.54 
34.06 
30.08 
95.60 
90.65 

+15.95 

9.44 

+  3.98 

-  3.17 

9.83 

-16.63 
83.48 
30.99 
37.00 
43.53 


55.89 
61.50 
06.89 
71.77 

-76.34 
80.53 
84.35 
87.80 
90.91 

>93.60 
.16 


Meridi«D 
Pamagt. 


h    m 
33  37.3 

33  39.8 
33  43.5 
33  45.6 

33  48.8 

33  53.4 
33  56.3 
33  0.3 
33  4.6 
33   9.1 

33  1.3.8 
33  18.7 
33  33.7 

33  38.8 
3:)  34.0 

33  39.3 
33  44.6 
3:i  49.9 
33  55.3 


0  0.4 
0  5.5 
0  10.5 
0  15.4 
0  30.3 

0  34.8 
0  39.3 
0  33.5 
0  37.6 
041.6 

0  45.4 
0  49.1 


Day  of  th«  Mouth. 


9«niidiani«ter 
Hor.  Parallax 


■ — 

— 



— 

5th. 

lOth. 

15th. 

90th. 

ttih. 

3.1 

3.H 

3.6 

3:5 

3:5 

8J3 

7.5 

7.0 

6.7 

6.6 

80th 


II 
3.5 

6.6 


o 


1 
3 
3 
4 
5 

6 

7 

8 

9 

10 

11 
13 
13 
14 
15 

16 
17 

18 
19 
30 

31 

^ 

33. 

34' 
35I 


36 
37 

38 
39 
30 

31 
33 


AUQUST. 


Apparent 

Kght 
Aaoenalon. 


Noon, 


h    m    8 
9  39   8.48 

9  36  33.4 1 

9  43  48.70 

9  50  54.54 

9  57  51.14 

0  4  38.73 
Oil  17.53 
0  17  47.81 
0  34  9.80 
0  30  3:).73 

0  36  39.83 
0  43  38.34 
0  48  19.44 
0  54    3.33 

0  59  40.31 

1  5  10.31 
1  10.33.48 
1  15  50.13 
1  31  0.35 
136    3.91 

131  1.17 
1  35  53.05 
1  40  36.55 
1  45  14.63 
1  49  46.31 

1  54  11.33 
1  58  39.61 
3  3  40.93 
3  6  45.36 
3  10  43.37 

3  14  31.64 
3  18  13.03 


Var.of 
B.A. 
fori 
Hoar. 


Noon, 


% 

8.749 
8.337 
7.939 
7.549 
7.160 

6.798 
6.438 
6.067 
5.746 
5.415 

5.094 
4.788 
4.478 
4.168 
3. 


3  609 
3.331 
3.067 
9.787 
9.519 

9.953 
1.967 
1.791 
I.4Sa 
1.180 

0.903 
0.690 
0.330 
0.030 
9.718 


+  9.3B9 
+  9.053 


Apparent 
Deoflnatton. 


J^oon. 


+16  38  40.3 
15  59  45.7 
15  30  3.4 
14  39  36.6 
13  58  34.3 

+13  17  1.3 
13  35  3.6 
1 1  53  43.0 
11  10  7.0 
10  37  19.0 

+  9  44  33.7 

0  1  33.0 
8  18  30.7 
7  36  31.7 
6  53  38.3 

+  69  43.7 
5  37  10.8 
4  44  53.3 
4  3  51.3 
3  31  10.5 

+  3  39  53.5 

1  59  0.1 
1  18  36.0 

+  0  38  43.1 

-  0    0  35.8 

-  0  39  17.7 
1  17  19.7 
1  54  38.5 
3  31  10.7 
3   6  53.9 


-3  41  41.3  -85.84 


Var.of 
Decl. 
fori 

Hoor. 


Noon, 


96.16 
08.33 
00  J0 
01.87 
03.97 

04.44 
05.41 
08.19 
166.78 
07.90 

07.46 
07.57 
07.53 
07.36 
07.08 

06.63 
06.00 
05.49 
04.64 
03.74 

09.74 
01.61 
00.37 
90.09 
97.54 

85.94 
94.91 
99.34 
90.38 
88.16 


-  4  15  31.6 


-83.34 


Meridlaii 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


4th. 

0th. 

14th. 

10th. 

94tb. 

i,^ 

3.6 

3:7 

<j:9 

3:1 

6.8 

7.0 

7.3 

7.7 

8.1 

~K    in" 
0  49.1 

0  53.6 

0  55.9 

0  59.0 

1  3.0 


4.9 

7.6 

10.1 

13.5 

14.8 

17.0 
19.0 
30.9 
33.7 
34.4 

360 
37.4 
38.7 
39.9 
31.0 

33.0 
33.9 
33.7 
34.4 
35.0 

35.5 
35.8 
36.1 
36.3 
36.3 

36.1 
35.8 


Mth. 


II 
3.3 

8.7 


The  slgB  +  preAsed  to  the  hourly  change  of  declination  indicatea  that  north  dooHnatlona  are  Inoreaaing  and  aonth  deeliaa* 
tlona  are  deoreaalng .   The  aign  ^  indioatee  that  north  deoUnations  are  deereaaing  and  loath  decUnatioM  inoceailng. 
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MERCUKY,   1890. 


GREENWICH  MEAN  TIME. 


I 
I 


I 
2 
3 
4 
6 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


SEPTEMBER. 


Apparent 

Bight 
Asoension. 


Noon. 


b    nt     ft 
12  18  13.03 

12  21  46.07 

12  25  10.29 

12  28  25.19 

12  31  30.17 

12  34  24.61 
12  37  7.77 
12  39  38.86 
12  41  57.03 
12  44    1.32 


Var.of 
E.  A. 
fori 
Hour. 


Noon. 


a 
-H).053 
v.flvO 
8.319 
7.919 
7.493 

+7.038 
6 .008 
6.038 
5.475 
4.870 


Apparent 
DeolinatioD. 


Noon, 


II 


12  45  50.73 

•H.933 

12  47  24.15 

3.544 

12  48  40.47 

9.806 

12  49  38.46 

9.018 

12  50  16.96 

1.180 

12  50  34.75 

•H).994 

12  50:10.72 

-0.637 

12  50    3.83 

1.008 

12  49  13.28 

9.009 

12  47  58.48 

3.896 

12  46  19^ 

-4.641 

12  44  15.90 

5.633 

12  41  49.29 

6.574 

12  39    1.02 

7.433 

12  35  53.44 

8.176 

12  32  29.79 

-8.767 

12  28  54.11 

9.179 

12  25  11.27 

9.360 

12  21  26.76 

9.307 

12  17  46.54 

9  001 

12  14  16.74 

-8.440 

12  1 1    3.43 

-7.630 

-4  15  31.6 

4  48  19.8 

5  20    1.0 

5  50  30.2 

6  19  41.8 

-6  47  29.7 

7  13  47.1 

7  38  26.8 

8  1  21.0 
8  22  20.7 

-8  41  16.4 

8  57  57.8 

9  12  13.2 
9  23  50.8 
9  32  37.5 

-9  38  19.3 
9  40  42. 1 
9  39  31.5 
9  34  33.7 
9  25  35.6 

-9  12  26.1 
8  54  67.7 
8  33  6.5 
8  6  54.8 
7  36  32.2 

-7  2  16.9 
6  24  36.7 
5  44  8.9 
5  I  40.1 
4  18    5.0 

-3  34  23.2 
-2  51  37.3 


Var.of 
Deol. 
fori 
Hour. 


Noon. 


1$ 
-83.34 

80.65 

77.75 

74.63 

71.98 

67.66 
63.75 
59.59 
54.94 
49.98 

44.60 
38.76 
39.44 
95.60 
18.19 

-  10.90 

-  1.60 
H-    7.58 

17.33 
97.59 

hi- 38.95 
49.15 
60.10 
70.81 
80.95 

+  90.13 

97.96 

104.03 

107.98 

109.53 

-1-108.51 
4-104.68 


Meridian 
Passage. 


h  m 
35.8 
35.4 
34.9 
34.2 
33.3 

32.2 
31.0 
29.6 
27.9 
26.0 

23.9 
21.5 
18.8 
15.8 
12.5 


8.8 
4.8 
0.4 
0  55.7 
0  50.5 


0  44.9 
0  38.9 
0  32.5 
0  25.8 
0  18.8 

0  11.5 

i  0    4.0 

(»    5S.4 

23  48.7 
23  41.1 
23  33.7 

23  26.6 
23  19.8 


Day  of  the  Month. 


Semidiameter   . 
Hor.  Parallax    . 


Id. 


3.5 

9.3 


8th. 


^8 
10.1 


18th. 


II 
4.2 

11.1 


18th. 


II 
4.6 

12.2 


lid. 


n 

5.0 
13.2 


38th. 


II 
5.1 

13.5 


a 

o 

o 


I 

2 

3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


OCTOBER. 


Apparent 


% 


light 
Aaoenaion. 


Noon. 


Var.of 
B.A. 
fori 
Hour. 


Noon. 


h    m     a 
2  14  16.74 

2  1 1    3.43 

2    8  12.25 

2    5  48.20 

2    3  65.47 

2  2  37.18 

2  1  55.43 

2  1  61.29 

2  2  24.82 

2  3  35.27 

2  521.13 
2  7  40.37 
2  10  30.54 
2  13  48.95 
2  17  32.78 

2  21  39.22 
2  26  5.5:) 
2  30  49.11 
2  35  47.55 
2  40  58.67 

2  46  20.53 
2  51  51.42 

2  57  29.82 

3  3  14.45 
3    9    4.23 

3  14  58.24 
3  20  55.72 
3  26  56.05 
3  32  58.73 
3  39    3.34 


3  45    9.56   +15.969 


8 

-  8.440 
7.630 
6.599 
5.375 
3.996 

-  9.519 
-0.960 
+  0.615 

9.174 
3.685 

+  5.199 
6.464 
7.698 
8.816 
9.817 

+10.701 
11.473 
19.141 
19.715 
13.901 

+13.610 
13.953 
14.938 
14.474 
14.G68 

+14.898 
14.959 
15.066 
15.154 
15.1 


3  51  17.15 


+15.349 


Apparent 
Deolination. 


Noon. 


O         I         II 

-3  34  23.2 
2  51  .37.3 
2  10  48.4 
1  32  5:).7 
0  68  43.8 

-0  29    0.2 

-0    4  14.5 

+0  15  11.6 

0  29   6.6 

0  37  28.0 

+0  40  20.6 
0  37  66.0 
0  30  30.5 
0  16  24.2 

+0    1  59.5 

-0  18  19.5 

0  42   6.5 

1  9    3.4 

1  38  40.8 

2  10  38.3 

-2  44  35.4 

3  20  12.7 

3  57  12.6 

4  35  19.3 

5  14  18.5 

-5  63  57.6 

6  34    5.2 

7  14  31.3 

7  66    6.9 

8  36  44.6 

-9  16  17.0 
•>9  56  38.4 


Var.of 
Decl. 
fori 
Honr. 


Noon. 


1/ 
+108.51 

104.88 

98.78 

90.49 

80.19 


55.36 
41.74 
97.63 
13.98 

+    0.49 

-  19.49 

94.56 

35.81 
46.08 

-55.34 

63.58 
70.83 
77.13 
89.59 

-87.09 
90v89 
93.90 
96.47 
98.38 

-99.80 
100.77 
101.34 
101  58 
101.51 

-101.16 
-100.58 


Merldlao 


^h    m 
23  26.6 

23  19.8 
23  13.6 
23  7.7 
23    2.4 

22  67.8 
22  5.3.7 
22  60.3 
22  47.6 
22  45.4 

22  43.7 
22  42.6 
22  41.9 
2241.7 
22  41.8 

22  42.3 
22  43.1 
22  44.1 
22  4.5.3 
22  46.7 

22  48.3 
22  60.0 
22  61.8 
22  53.7 
22  55.7 

22  67.7 

22  59.7 

23  1.8 
23  3.9 
23   6.1 

23  8.3 
23  10.5 


Day  of  the  Month. 


Semidiameter    .  . 
Hur.  Parallax    .  . 


td. 


4.8 
13.8 


8th. 


II 
4.2 

11.2 


Uth. 


41 

3.6 
9.6 


18th. 


II 
3J2 

8.4 


9Sd. 


7.6 


IStb. 


II 
its 

6.9 


KOTB.~The  aign  +  indicateft  north  deollnationa ;  the  sisn  ~  indioatea  aonth  deelinationa. 


MEROUKY,   1890. 
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GEBBlSrWIOH  MBAK  TIME. 

NOVKMBEB. 

DECEMBER. 

• 

a 
o 

o 

1 
1 

Aaoenalon. 

-• 

Var.of 
K.A. 
for  1 
Hoar. 

Apparent 
Deounation. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
PMMge. 

• 

§ 

1 

1 

Aeoeneion. 

Var.of 
B.A. 
fori 
Honr. 

Apparent 
Deollnation. 

Var.of 
Deel. 
fori 
Honr. 

MMldlea 
PMiage. 

Noon. 

Ifocn. 

Noon. 

Ifcon. 

Nwtn, 

Kwm. 

i\roon. 

^ooa. 

h    m     8 
13  51  17.15 

B 

+15.348 

0     t     it 
-  9  56  38.4 

-100.08 

h    m 
23  10.5 

h    m     B 
17    3  49.33 

+16.919 

0       t       n 

•24  30  56.9 

II 
-33.91 

b    m 
0  22.7 

1   3 

13  57  25.93 

15.388 

10  36  43.4 

99.79   23  12.7 

2 

17  10  35.83 

16.909 

24  43  51.9 

30.67 

0  25.5 

3 

14    3  35.75 

15.430 

11  16  26.9 

98.81  ;  23  15.0 

3 

17  17  23.48 

17.008 

24  55  98.5 

97.37 

0  28.4 

1   * 

14    9  46.53      15.468 

1 1  55  44.7 

97.66,23  17.2 

4 

17  24  12.14 

17.047 

25   5  45.2 

94.09 

0  31.3 

5 

14  15  5:^.20  f    is.SM 

1 

12  34  33.3 

96.37 

23  19.5 

5 

17  31     1.66 

17.079 

25  14  40.7 

90.60 

0  .34.2 

'   6 

1 
14  22  10.7:^+15.540 

-13  12  49.3 

1 
-94.94   23  21.8 

6 

17  37  61.86 

+17.103 

-25  22  13.5 

-17.13 

0  37.1 

■    7 

14  28  24.12 

15.576 

13  50  29.6 

93.40.23  24.1 

7 

17  44  42.51 

17.117 

25  28  22.6 

13.09 

0  40.0 

U 

14  34  38.39 

15.613 

14  27  31.4 

91.74 '  23  26.4 

1 

8 

17  51  33.37 

17.190 

25  33   6.6 

10.05 

0  42.9 

,    9 

14  40  53.57 

15.659 

15    3  52.3 

89.96 ,  23  28.7 

9 

17  58  24.18 

17.119 

25  36  24.4 

6.49 

0  45.8 

10 

14  47    9.68 

15.691 

15  39  29.9 

88.13 

2331.1 

10 

18    5  14.61 

17.089 

25  38  14.7 

-  9.76 

0  48.7 

1 

III 

14  53  26.77 

+15.733 

-16  14  22.2 

-86.90   23  33.4 

11 

18  12    4.31 

+17.060 

-25  38  36.6 

+  0.94 

0  51.6 

1*4 

14  59  44.89 

15.778 

16  48  27.1 

84.19   23  35.8 

12 

18  18  52.86 

16.993 

25 .37  29.6 

4.08 

0  54.4 

i:j 

15    6    4.11       15.885 

17  21  42.9 

89.11 

23  38.2 

13 

18  25  39.81 

16.916 

25  34  52.7 

8.49 

0  57.3 

i  H 

15  12  24.49      15.874 

17  54    7.7 

79.95 

23  40.6 

14 

18  32  24.63 

16.816 

25  30  45.5 

19.18 

1    0.1 

15 

15  18  46.07 

15.995 

18  25  39.9 

77.79 

23  43.1 

15 

18  39    6.75 

16.690 

25  25    7.8 

15.95 

1    2.8 

16 

15  25    8.92   +15.979 

-18  56  17.9 

-75.43 

23  45.6 

16 

18  45  45.51 

+16.535 

-25  17  59.7 

+19.71 

1    5.5 

!l7 

15  3133.10'    16.036 

19  26    0.3 

73.06-23  48.1 

17 

18  52  20.18 

16.349  j     25    9  21.6 

93.45 

1    8.2 

18 

15  37  58.65      16.094 

19  54  45.4 

70.67   2:^50.6 

18 

18  58  49.90 

16.193      24.59  14.3 

97.15 

1  10.8 

.«» 

15  44  25  05      16.155 

20  22  31.9 

68.19   23  53.1 

19 

19    5  13.73 

15.856:     24  47  39.1 

30.78 

1  13.2 

,30 

15  50  54.11       16.918 

20  49  18.2 

65.65 

23  55.6 

20 

19  1 1  30.61 

15.549 

24  34  37.9 

34.31 

1  15.5 

1 
21 

15  57  24.09   +16.961 

-21  15    2.9 

-63.<M 

23  58.2 

21 

19  17  39.33 

+15.175 

-24  20  13J2 

+37.79 

1  17.7 

«i 

16   3  55.60      16.345 

21  39  44.7 

60.41 

22 

19  23  38.51 

14.746       24     4  28.3 

40.98 

1  19.8 

23 

16  10  28.68!    16.419 

22    3  22.2 

57.70 

0   0.8 

23 

19  29  26.60 

14.949      23  47  27.4 

44.05 

121.6 

24  1  IG  17    3.35      16.478 

22  25  53.9 

54.93 

0    3.5 

24 

19  35    1.87 

13.676 

23  29  15.8 

46.87 

1  23.3 

25 1  16  2:)3<).60      16.M4 

22  47  18.5 

59.11 

0    6.2 

25 

19  40  22.38 

13.018 

23    9  59.8 

49.40 

124.7 

*J6'  I6:)0  17.44    +16.610 

-23    7  34.5 

-49.99 

0    89 

26 

19  45  25.95 

+19.963 

-22  49  47.2 

+51.58       1  25.8 

27  1  I6  36  56.e5      16.675 

23  26  40.5 

46.98 

'0  11.6 

27 

19  50  10.13 

11.400 

22  28  47.2 

53.35  1     1  26.5 

28     16  4:137.7!)      16.738 

23  44  35.2 

43.97 

0  14.3 

28 

19  54  32.22 

10.490 

22   7  10.3 

54.64       1  26.9 

21»     16  50  20.23      16.796 

24    1  17.1 

40.91 

0  17.1 

29 

19  58  29.29 

9.314       21  45    9.0  1 

65.37      1  26.9 

.»'   16  57    4.10      16.657 

24  16  44.8 

37.09 

0  19.9 

30 

20    1  58.20 

8.071 

21  22  57.4 

55.48       1  26.4 

31  1  17    3  49.33    +16.919 

-24  :W  56.9 

-33.91 

0  22  7 

31 

20    4  55.55 

+  6.664    -21     0  51.1 

+54.90      1  25.4 

32' 

1 

17  10  35.83    +16.909 

- 

-24  43  51.9 

-30.67 

0  25.5 

32 

20    7  17.87 

+  5.151  .  -20  39    7.7 

+53.58  •     1  23.8 

D 

»7  of  the  Mont 

•     * 

9d. 

2:5 
6.6 

7th. 

2.4 

6.3 

13th. 

17th. 

99d. 

2.3 
6.1 

97th. 

Day  of  the  Month. 

Id. 

7th. 

It 
2.5 

6.5 

nth. 

6.8 

17tl 

1.  19d.  1 

'    3.0 

\    7.8 

7th. 

.T3 

8.7 

1 
Std. 

ti 
3.8 

10.0 

1 

Semidiameter  . 
Hot,  Pmrallai    . 

6.2 

2.3 
6.1 

2:3 
6J2 

Semidiameter  .  . 
Hor.  Parallax   .  . 

£4 
6.3 

Tlw  aicn  +  proftxod  to  the  hourly  ohaogoof  deolinattoii  indioatM  that  north  deolinations  ar«  InoroMing  a 
tiooa  **•  dooreaaiiiK.    The  sign  -^  indloates  that  north  declinatlofna  are  deoroaalng  and  aonth  decUnati< 

ndeoatl 
inalnorc 

ideoUna 
Ming. 
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VENUS,   1890. 


GREENWICH  MEAN  TIME. 


JANUARY. 


5 

a 

o 

o 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

ill 
12 

13 

14 

15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


>AreDt 


Anpareu 

Riffht 
Asoenaion. 


JVoOM. 


E    m     8 

7  58    8.10 

8  3  36.88 
8  9  5.82 
8  14  34.86 
8  20    3.93 

8  25  32.99 
8  31  1.97 
8  m  30.81 
8  4 1  59.44 
8  47  27.82 

8  52  55.88 

8  58  23.56 

9  3  50.80 
9  9  17.55 
9  14  43.75 

9  20  9.35 
9  25  34.29 
9  30  58.51 
9  36  21.97 
9  41  44.62 

9  47    6.40 

9  52  27.28 

9  57  47.23 

20    3    6.18 

20    8  24.10 


20  13  40.97 
20  18  56.76 
20  24  1 1 .42 
20  29  24.95 
20  34  37.31 

20  39  48.50 
20  44  58.49 


Tar.of 

RA. 

fori 

Hoar. 


Noon. 


8 

•1-13.695 
13.703 
13.708 
13.711 
13.719 

+13.710 
13.705 
13.608 
13.888 
13.676 

-1-13.609 
13.645 
13.696 
1.1.604 
13.580 

•1-13.554 
13.595 
13.494 
13.461 
13. 


443.389 
13.351 
13.311 
13.909 
13. 


•113.181 
13.135 
13.088 
13.040 
19.991 

•119.941 
4-19.891 


Apparent 
Deolinfttioo. 


Noon. 


II 


Var.of 
Decl. 
fori 
Honr. 


Noofi. 


/t 


-23  24  21.8  -6.78 
23  26  42.8  4.97 
2:3  28  20.4  3.16 
23  29  14.5  I  -  1.35 
23  29  24.9  '  +  0.47 


-23  28  51.8 
2:^27  35.1 
23  25  34.8 
2.)  22  51.0 
23  19  23.7 

-23  15  13.1 
23  10  19.4 
23  4  42.7 
22  58  23.3 
22  51  21.5 

-22  43  37.5 
22  35  11.7 
22  26  4.4 
22  16  16.0 
22    5  47.0 


-21  54 
21  42 
21  30 
21  17 
21    3 

-20  49 
20  34 
20  18 
20  2 
19  45 


37.8 
48.8 
20.4 
13.2 
27.7 

4.4 

4.1 
27.4 

14.8 
26.9 


-19  28    4.4 
-19  10    8.0 


+  9.98 
4.10 
5.99 
7.73 
9.54 

•1-11.34 
13.13 
14.99 
16.70 
18.46 

•1-90.91 
91.94 
93.66 
95.37 
97.05 

•f98.79 
30.37 
39.00 
33.61 
35.19 

-1-36.75 
38.98 
39.78 
41.96 
49.79 

4-44.15 
•1-45.55 


Meridian 
Passage. 


h    m 
23  15.3 

23  16.9 

23  18.4 

23  20.0 

23  21.5 

23  23.0 
23  24.5 
23  26. 1 
23  27.6 
23  28.1 

23  30.6 
23  32.1 
23  33.6 
23  35.1 
23  36.6 

23  38.1 
23  39.6 
23  41.1 
23  42.5 
23  43.9 

23  45.3 
23  46.7 
23  48.1 
23  49.5 
23  50.8 

23  52.1 
23  53.4 
23  54.7 
23  55.9 
23  57.2 

23  58.4 
23  59.6 


Day  of  the  MoDtta. 


Samidiameter  .  . 
Hor.Parallai    .  . 


1st. 

6th. 

Itth. 

l«ih. 

9l8t. 

96ih. 

5:1 

5:1 

II 
5.1 

if 

5.1 

5!o 

II 
5.0 

5.3 

5.3 

5.3 

5.2 

5.2 

5J2 

• 

Slat. 


II 
5.0 

5.2 


FEBRUARY. 


§ 

O 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

IQght 
Aaoenaion. 

Var.of 
R.A. 
fori 
Hour. 

Noon. 

if oon. 

h    m    8 

8 

20  44  58.49 

-1-19.891 

20  50    7.27 

19.841 

20  55  14.84 

19.790 

21    021.19 

19.739 

21    5  26.31 

19.688 

21  10  30.20 

4-19.637 

21  15  32.87 

19.586 

21  20  34.31 

19.535 

21  25  34.54 

19.484 

21  30  33.55 

19.434 

21  35  31.37 

4-19.384 

21  40  28.00 

19.335 

21  45  23.45 

19.986 

21  50  17.73 

19.337 

21  55  10.85 

19.190 

22    0    2.84 

419.143 

22   4-53.71 

19.097 

22   9  43.49 

19.059 

22  14  32.19 

19.008 

22  19  19.84 

11.964 

22  24    6.45 

411.991 

22  28  52.06 

11.880 

22  33  36.68 

11.840 

22  38  20.36 

11.801 

22  43    3.13 

11.763 

22  47  45.00 

4-11.797 

22  52  26.02 

11.699 

22  57   6.21 

11.658 

23    1  45.61 

11.696 

23   6  24.27 

11.506 

23  1 1    2.22 

411.567 

23  15  39.50 

411.540 

Apparent 
DeoUnation. 


Noim. 


o       / 

9  10 


II 
8.0 


8  51  38.3 
8  32  36.1 

8  13  2.0 
7  52  56.6 

7  32  20.7 
7  11  15.1 
6  49  40.4 
6  27  37.4 
6    5   6.8 

5  42  9.4 
5  18  45.8 
4  54  56.9 
4  30  43.4 
4    6   6.1 

3  41  5.7 
3  15  43.1 
2  49  59.0 
2  23  54.1 
1  57  29.3 

1  30  45.3 
I  3  42.9 
0  36  22.9 
0    8  46.0 

9  40  53.1 


Var.of 
Deol. 
fori 

Hour. 


Noon, 


445.55 
46.99 
48.97 
40.58 
50.87 

456.19 
53.35 
54.54 

55.71 
56.84 


457. 
50.09 
60.06 
61.07 
09.05 

4«9.99 
03.00 
64.78 
65.63 
66.44 

4«7.99 
67.97 
08.60 
60.38 
70.03 


9  12  44.9  470.65 

8  44  22.21  71.94 

8  15  45.7!  71.80 

7  46  56.2  79.33 

7  17  54.5;  79.88 


64841.3 
6  19  17.3 


473.98 
•1-73.71 


Maridiaa 


h    m 
23  59.6 

0  0.8 
0  2.0 
0   3.1 


0 
0 
0 
0 
0 


4.2 
5.3 
6.4 
7.5 
8.5 


0  9.5 
0  10.5 
0  11.4 
0  12.4 
0  13.3 

0  14.3 
0  15.2 
0  16.1 
0  17.0 
0  17.9 

0  18.7 
0  19.5 
0  20.3 
021.1 
0  21.9 

0  22.7 
0  23.4 
0  24.1 
0  24.8 
0  95.5 

0  26.2 
0  26.9 


Day  of  the  Month. 


Semi  diameter 

Hor.  Parallax 


Bth. 


II 
5.0 

5.2 


10th. 


II 
5.0 

5J2 


15th. 


^:o 
5.2 


9«th. 


^!o 

5J2 


95th. 


*i 
6.0 

5.2 


Hon.— The  aign  4-  Indicatea  north  deoUnattona:  the  sign  ~  indicates  south  declinations. 
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OBBBirWICH  MEAIT  TDiB. 

MABCH. 

APRHi. 

• 

1 

AMonston. 

▼or.  of 
B.A. 
fori 
Hour. 

▲piMtfOIlt 

DeoUiiftUoo. 

Var.of 
Doel. 
fori 
Hoar. 

MeridUut 
Piwgo. 

• 

1 

e 

1 

AmoosIoii. 

▼ar.of 
ILA. 
ftnrl 
Hoar. 

▲ppArent 
DeolinatlOD. 

Var.of 
DecL 
fori 
Hoar. 

MeridlMi 

^9on* 

Jfoofi. 

JTooi*. 

^#on. 

JfOOfl. 

« 

K09%. 

Jfeon. 

1990%, 

1 

93    146.61 

• 
•l>ll.fff 

•         1         M 

-7  46  66.9 

479.33 

h    m 
0  94.8 

1 

h    m    • 
1  93  90.48 

8 

411.465 

0     /     » 
47  46  58.9 

it 

473.40 

h    n 
0  44.9 

9 

93   6  94.97 

11.SM 

7  17  64.6 

79.69 

0  95.5 

9 

1  97  56.39 

11.606 

8  16  15.1 

79.94 

0  44.9 

3 

93  11    9.99 

11.5t7 

6  48  41.3 

nsB 

0  96.9 

3 

139  39.86 

11.539 

8  45  19.9 

79.46 

0  45.5 

4 

93  15  39.60 

11.M0 

6  19  17.3 

73.71 

0  96.9 

4 

137    9.93 

11.568 

9  14  19.6 

71.90 

0  46.9 

5 

93  90  16.18 

ll.ftl5 

5  49  43.3 

74.11 

0  97.6 

5 

1  41  47.64 

11.566 

9  49  59.5 

71.36 

0  46.9 

6 

93  94  58.91 

'I-I1.49I 

-6  90   0.1 

474.46 

0  98.9 

6 

1  46  96.09 

411.614 

410  II  18.9 

470.61 

0  47.6 

7 

93  99  97.79 

11.469 

4  60    8.3 

74.69 

0  98.8 

7 

1  61    6.19 

11.644 

10  39  31.0 

70.90 

0  48.3 

8 

93  34    9.73 

11.440 

4  90   8.7 

7S.13 

0  99.5 

8 

1  55  44.96 

11.676 

II    7  98.9 

60.66 

0  49.0 

9 

93  38  37.97 

11.491 

3  50   9.1 

76.41 

0  30.1 

9 

9   0  96.58 

11.700 

II  36   9.6 

68.60 

0  49.7 

10 

93  43  11.39 

11.414 

3  19  49.1 

75.66 

0  30.8 

10 

9    6   7.09 

11.744 

19   9  34.6 

66.10 

0  50.6 

II 

93  47  46.14 

•1-11.300 

-9  49  30.6 

475.66 

0  31.4 

II 

9    9  45.30 

411.780 

419  99  49.4 

4«7.46 

0  51.9 

19 

93  59  18.66 

11.300 

9  19    7.0 

76.07 

0  39.0 

19 

9  14  39.46 

11.817 

19  56  39.9 

00.60 

0  59.0 

13 

93  66  51.67 

11.375 

1  48  39.4 

76  J» 

0  39.6 

13 

9  19  16.53 

11.855 

13  93    3.4 

66.00 

0  69.8 

U 

0    194.63 

11.306 

1  18   8.3 

76.36 

0  33.9 

14 

9  94    1.69 

11.806 

13  49  15.1 

66.07 

0  53.6 

15 

0   5  57.19 

11.357 

0  47  34.6 

76.46 

0  33.8 

16 

9  98  47.47 

11.986 

14  15    6.6 

64.91 

0  54.4 

M 

0  10  99.68 

4-11.361 

-0  16  58.7 

476.53 

0  34.4 

16 

9  33  34.39 

411.976 

414  40  37.1 

4«3.33 

0  55.3 

17 

0  15   9.06 

11.347 

40  13  38.3 

76.57 

D36.0 

17 

9.38  99.31 

19.018 

16    6  46.0 

69.41 

0  56.1 

18 

0  19 .34.34 

11.344 

0  44  15.9 

76.67 

o:)6.6 

18 

2  43  11.95 

19.001 

15  30  39.4 

61.46 

0  57.0 

'19 

0  94    6.59 

11.343 

1  14  53.3 

76.54 

0  36.9 

19 

9  48    1.93 

19.104 

15  54  r>5.6 

60.47 

0  57.9 

90 

0  98  38.64 

11.344 

1  45  99.6 

76.49 

0  36.8 

90 

9  59  69.96 

19.148 

16  18  54.8 

60.46 

0  58.8 

l« 

033  11.14 

•HI.347 

49  16    4.9 

476.40 

0  37.4 

91 

9  57  44.35 

419.103 

416  49  99.3 

456.41 

'    0  59.7 

;« 

0  37  43.50 

11.351 

9  46  36.4 

70.90 

0  38.0 

99 

3    9  37.59 

19.936 

17    6  38.4 

57.33 

1    0.7 

93 

0  49  15.98 

11.367 

3  17    5.3 

76.13 

0  38.6 

93 

3    7  31.77 

19.983 

17  98  91.9 

66.99 

1    1.6 

94 

0  46  48.63 

11.305 

3  47  30.3 

76.05 

0  39.9 

94 

3  19  97.11 

19.398       17  50  36.8 

65.06 

1    9.6 

95 

0  51  91.48 

11.374 

4  17  50.6 

76.73 

0  39.8 

1 

95 

3  17  93.64 

19.376 

18  19  94.9 

53.01 

1    3.6 

1 

1* 

0  56  64.58 

411.366 

44  48    5.4 

476.49 

0  40.4 

96 

3  99  91.06 

419.419 

418  33  44.5 

469.71 

*  1    4.6 

« 

1    0  97.96 

11.306 

5  18  14.0 

75.99 

041.0 

97 

3  97  19.67 

19.466 

18  64  34.9 

61.48 

1    5.6 

» 

1    5    1.66 

11.419 

5  48  15.7 

74.99 

0  41.6 

98 

3  39  19.39 

19.610 

19  14  55.5 

50.99 

1    6.7 

» 

1    9  35.79 

11.496 

6  18   9.8 

74.59 

0  49.3 

99 

3  37  90.90 

19.556 

19  34  45.4 

46.93 

1    7.8 

i» 

1 

1  14  10.18 

11.446 

6  47  55.5 

74.99 

0  49.9 

30 

3  49  99.10 

19.601 

19  54    4.1 

47.61 

1    8.9 

» 
31 

1  18  46.09 

411.404 

47  17  39.1 

473.63 

0  43.6 

31 

3  47  96.07 

419.646 

490  19  50.8 

446.97 

1  10.0 

39 

1  93  90.48 

411.466 

47  46  58.9 

473.40 

0  44.9 

39 

3  59  99.19 

419.600 

490  31    4.9 

444.00 

1  11. 1 

1 
1 

i 

kjof  thoMoaik. 

9d. 
5.S 

TtlL 

\     6.0 
1     6.9 

Iftli. 
6.9 

ITUl 

6.0 
6.9 

99d. 

^0 
5i} 

ITth. 

Dfty  of  tho  Month. 

lot. 
£1 

5.:i 

eth. 

\     5.3 

nth. 
6.3 

leth. 
5.4 

91 

1 
1 

•1 

£9 
S.4 

96th. 

8«i 
Ho 

r.  Parmllaz    .  . 

^.0 
5J9 

8«i 
Ho 

iiiidi«io«t«r  .  . 
»r.  Parmllax    .  . 

1 
$$      ) 

5.3. 
5.5  i 

t  algB + pnAzad  to  the  hoiuly  ohaaco  of  doeUaa 
■MOMdMnMlag.   Tho—oigBliidlMtMthoi 

Alon  indieiitoo 
north  daeUnat 

thM  north  deeliaAtiooo  to  Inore— tog  — d  ooatl 
Ions  wo  doereMlnc  Mid  aonth  doellBAtiono  Inon 

idoellnor 

Moinf. 
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GRBBIJWIOH  MEAN  TIME. 

MAT. 

JUNE. 

4 
g 

e 
1 

Apparent 

Bight 
AsoeuioD. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Declination. 

Yar.of 
Deol. 
fori 
Hour. 

Meridian 
PaMege. 

1 
1 

Apparent 

Right 
Aaoenalon. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Deollnation. 

▼ar.of 
Deel. 
fori 
Hoar. 

Meridian 
Paange. 

JVbon. 

Noon. 

JfOOfit 

Jfoon. 

JIToen. 

Jfoon. 

Koon. 

Noon. 

b    m     8 
3  47  25.07 

a 
4-19.646 

+20  12  5o!8 

n 
+46.97 

h    in 
1  10.0 

1 

h    m    a 
6  30  19.61 

« 
+13.306 

0       /        u 

+24  4146.2 

-5M 

h    m 
160.8 

9 

3  52  29.12 

19  690 

20  31    4.9 

44.90 

1  11.1 

2 

6  35  38.63 

13.999 

24  39  19.0 

7.03 

152.2 

3 

3  57  34.22 

19.734 

20  48  45.7 

43.50 

1  12.2 

3 

6  40  57.63 

13.974 

24  36   8.8 

BM 

1  53.5 

4 

4    2  40.37 

19.777 

21    5  52.7 

«.07 

1  13.4 

4 

6  46  15.95 

13.953 

24  32  15.8 

10.60 

1  54.9 

5 

4    7  47.55 

19.890 

2122  25.1 

40.69 

1  14.6 

5 

6  51  33.75 

13.930 

24  27  40.3 

19.37 

156.2 

6 

4  12  55.74 

+19.8n 

+21  38  22.1 

+30.14 

1  15.8 

6 

6  56  50.96 

+13.905 

+24  22  22.4 

-14.19 

1  57.6 

7 

4  18    4.92 

19.903 

21  53  43.9 

37.64 

1  17.0 

7 

7    2    7.53 

13.177 

24  16  22.4 

15.87 

1  58.9 

8 

4  23  15.06 

19.049 

22   8  29.0 

36.19 

1  18.2 

8 

7    7  23.40 

13.146 

24    9  40.5 

17.61 

2   0.2 

9 

4  28  26.14 

19.981 

22  22  37.2 

34.57 

1  19.4 

9 

7  12  38.51 

13.113 

24    2  17.1 

19.34 

2    1.5 

10 

4  33  38.13 

13.018 

22  36   8.0 

33.00 

120.7 

10 

7  17  52.82 

13.078 

23  54  12.4 

91.05 

2   2.8 

11 

4  38  51.01 

+13.054 

+22  49    0.8 

+31.41 

1  22.0 

11 

7  23    6.28 

+13.048 

+23  45  26.9 

H».74 

2   4.1 

12 

4  44    4.73 

13.068 

23    1  15.2 

99.80 

1  23.3 

12 

7  28  18.84 

13.004 

23  36    1.0 

94.49 

2    5.4 

< 

13 

4  49  19.25 

13.191 

23  12  50.6 

98  16 

124.6 

13 

7  33  30.45 

19.964 

23  25  55.1 

96.06 

2   6.6 

14 

4  54  34.53 

is.isa 

23  23  46.6 

96.50 

1  25.9 

14 

7  38  41.05 

19.991 

23  15   9.6 

97.79 

2   7.8 

15 

4  59  50.53 

13.181 

23  34    2.7 

94.83 

1  27.2 

15 

7  43  50.61 

19.876 

23    3  44.9 

99.34 

2   9.0 

16 

5    5    7.21 

+13.906 

+23  43  38.5 

+93.14 

1  28.6 

16 

I  48  59.09 

+19.830 

+22  51  41.4 

-30.94 

2  10.2 

17 

5  10  24.52  1    13.933 

23  52  33.5 

91.43 

1  29.9 

17 

7  54    6.44 

19.789 

22  38  59.7 

38.59 

2  11.4 

16 

5  15  42.41 

13.9&5 

24    0  47.4 

19.71 

1  31.3 

18 

7  59  12.62 

19.739 

22  25  40.3 

34.08 

2  12.6 

19 

5  21    0.80 

13.976 

24    8  19.9 

17.96 

132.6 

19 

8    4  17.59 

19.681 

22  1 1  43.8 

35.69 

.2  13.7 

20 

5  26  19.66 

13.994 

24  15  10.6 

16.94 

1  34.0 

20 

8   9  21.33 

19.699 

21  57  10.7 

37.13 

2  14.6 

21 

5  31  38.92 

+13.310 

+24  21  19.2 

+14.46 

1  35.4 

21 

8  14  23.79 

fl9.576 

+21  42    1.6 

-«.6B 

215.9 

22 

5  36  58.52 

13.333 

24  26  45.5 

19.71 

1  36.8 

22 

8  19  24.95 

19.581 

21  26  17.2 

40.06 

2  17.0 

23 

5  42  18.41 

13.334 

24  31  29.3 

10.93  I     1  38.2 

23 

8  24  24.78 

19.465 

21    9  57.9 

41.58 

« 

2  18.1 

24 

5  47  38.52 

13.349 

24  35  30.3 

9.15  j     139.6 

24 

8  29  23.25 

19.408 

20  53    4.4 

49.93 

2  19.2 

25 

5  52  58.78 

13.347 

24  38  48.4 

7.36 

1  41.0 

25 

8  34  20.35 

19.350 

20  35  37.4 

44.38 

2  20.2 

26 

• 

5  58  19.13 

+13.350 

+24  4123.4 

+  5.56       1  42.4 

26 

8  39  16.06 

+19.999 

+20  17  37.5 

-45.67 

2  21.2 

27 

6    3  39.52 

13.349 

24  43  15.3 

3.76      1  43.8 

27 

6  44  10.35 

19.933 

10  59    5.5 

46.99 

2  22.2 

28 

6    8  59.87 

13.346 

24  44  24.0 

1.96 '     1  45.2 

28 

8  49   3.22 

19.173 

19  40    2.1 

46.99 

2  23.1 

29 

6  14  20.12 

13.341 

24  44  49.4 

+  0.16     1  46.6 

29 

8  53  54.64 

19113 

19  20  27.8 

48.56 

2  24.0 

30 

6  19  40.20 

13.333 

24  44  31.6 

-  1.64      1  48.0 

30 

8  58  44.62 

19.050 

19   0  23.4 

60.60 

2  24.9 

31 

6  25    0.05 

+13.389 

+24  43  30.4 

>  3.44      1  49.4 

31 

9   3  33.16 

+11.999 

+18  39  49.5 

-68.01 

2  26.7 

32 

6  30  19.61 

+13.308 

+24  4146.2 

-  5.94      1  50.8 

32 

9   8  20.26 

+11.939 

+18  16  46.8 

-43.90 

2  26.5 

D 

Se 
H( 

•yof  the  Month. 

let 

H 

5.3 
5.5 

6tk. 

6'a 

5.6 

nth. 

5.6 

16t] 

lL9Ut.S 

i    ^.6 

7    5.8 

leth. 
5.9 

Slat 

5'.8 
6.0 

Day  of  the  Month. 

6th 

.  10th. 

ISth. 

90th. 

96th. 

80th. 

midiameter   .  . 
>r.  Parallax    .  . 

8e 
He 

midiametar   .  . 
»r.  Parallax    .  . 

6.1 

[     6.2 

6.1 
6.3 

6.4 

6.6 

^.5 
6.8 

Vonk— Thealga  +  Indleatea  north  deetmattOBat 

the  alcB — indksatea  aoath  daeUnattOBa. 
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1 

GBBBNWIOH  MBAK  TDCB. 

JULY. 

AUGUST. 

• 

1 

o 

1 

AaoeaaloB. 

Yar.of 
B.A. 
fbrl 
Hour. 

▲vparant 
DaoHnalioii. 

Var.of 
DmsI. 
fori 
Hour. 

Meridiaa 

FMMtgtt. 

1 

Apparent 

IQght 
Aaeenslon. 

Var.of 

R.A. 

fori 

Hour. 

Apparent 
DeonnatioD. 

Yar.of 
DeeL 
fori 

Hour. 

HertdJAu 
PasMge. 

JTOOA. 

JTOM. 

^OOM. 

^rOOM. 

/Tooik. 

Jf OOA. 

No&n. 

Ifo0n. 

'  1 

b   m    a 
9   3  33.16 

• 
•I-U.9M 

O        «        U 

•1-18  39  49.5 

-58.01 

h    m 
995.7 

1 

h    m    8 
1 1  91  43.49 

8 

410.430 

0       $        II 

4  5    9  44.4 

-75.07 

h    m 
9  41.6 

2 

9   8  90.96 

11.938 

18  18  46.8 

53.90 

9  96.5 

9 

1 1  95  53.39 

10.306 

4  39  39.4 

75.35 

9  41.8 

3 

9  13   5.91 

11.879 

17  57  16.0 

54.35 

9  97.3 

3 

11  :)0   9.50 

10.304 

4    9  98.0 

75.61 

9  49.0 

4 

9  17  50.19 

11.819 

17  35  17.9 

56.48 

9  98.1 

4 

11  34  10.84 

10.333 

3  39  10.7 

75.84 

9  49.9 

5 

999  39.90 

11.788 

17  19  53.1 

58.58 

9  98.9 

5 

11  38  18.46 

10.303 

3    1  48.9 

78.04 

9  49.4 

6 

9  97  14.95 

•I-11.8B3 

4-16  50   9.3 

-57.85 

9  99.7 

6 

1 1  49  95.38 

410.875 

4  9  3191.9 

-76.91 

9  49.6 

7 

9  31  54.18 

I1.8M 

16  96  46.3 

58.88 

9  30.4 

7 

11  46  31.65 

10.946 

9   0  50.9 

76.36 

9  49.8 

8 

9  36  39.71 

11.878 

16    3   5.6 

59.89 

931.1 

8 

1 1  50  37.99 

10.999 

1  30  15.9 

76.49 

9  49.9 

9 

9  41    9.85 

11.819 

15  39    1.9 

80.67 

9  31.8 

9 

1 1  54  49.34 

10.196 

0  59  39.0 

76.59 

9  43.0 

10 

9  45  45.69 

11.489 

15  14  33.7 

61.89 

9  39.4 

10 

1 1  58  46.83 

10.175 

4  0  98  59.9 

76.67 

9  43.1 

II 

9  60  90.09 

•l>11.408 

4-14  49  43.8 

-89.54 

9  33.0 

11 

19   9  50.79 

410.154 

-  0    1  40.8 

-76.79 

9  43.9 

19 

9  54  53.08 

11.388 

14  94  39.0 

63.43 

9  33.6 

19 

19   6  54.96 

10.134 

0  39  99.3 

76.74 

9  43.3 

13 

9  59  94.81 

11.995 

13  58  59.9 

64.30 

9  34.9 

13 

19  10  57.95 

10.115 

1    3    4.0 

76.74 

9  43.4 

14 

10    3  55.93 

11.941 

13  33   6.1 

85.13 

9  34.0 

14 

19  14  59.80 

10.097 

1  33  45.4 

76.71 

9  43.5 

15 

10   8  94.36 

11.188 

13   6  53.3 

65.03 

9  35.3 

15 

19  19    1.99 

10.080 

9   4  95.7 

78.85 

9  43.6 

16 

10  19  59.99 

•M1.139 

419  40  91.6 

-86.70 

9  35.8 

16 

19  93    3.65 

410.064 

-9  35    4.3 

-76.57 

9  43.7 

17 

10  17  18.83 

11.063 

19  13  31.8 

67.45 

9  36.3 

17 

19  97    5.01 

10.040 

3    5  40.7 

76.46 

9  43.8 

18 

10  91  44.91 

11.089 

1 1  46  94.5 

68.16 

9  36.8 

18 

19  31    6.04 

10.035 

3  36  14.1 

76.39 

9  43.9 

19 

1U98   8.38 

10.989 

11  19  0.5 

68.84 

9  37.3 

19 

19  35   6.73 

10.099 

4    6  44.0 

76.16 

9  44.0 

90 

10  30  31.36 

10.933 

10  51  90.4 

89.49 

937.8 

90 

19  39    7.19 

10.010 

4  37    9.6 

75.97 

9  44.0 

91 

10  34  53.18 

•I-10J8B 

•1-10  93  95.0 

-70.11 

9  38.9 

91 

19  43    7.93 

4  0.999 

-  5    7  30.3 

-75.75 

9  44.1 

99 

10  39  13.85 

10.888 

9  55  15.0 

70.71 

9  38.6 

99 

19  47    7.07        9.068 

5  37  45.6 

73.51 

9  44.1 

93 

10  43  33.40 

10.798 

9  96  51.0 

71.98 

9  39.0 

93 

19  51    6.65 

9.978 

6    7  54.7 

75.94 

9  44.9 

94 

10  47  51.86 

10.747 

8  58  13.8 

71.89 

9  39.4 

94 

19  55   6.01 

9.969 

6  37  57.1 

74.94 

9  44.9 

95 

10  59   9.95 

10.703 

8  99  94.1 

79.33 

9  39.7 

95 

19  59    5.15 

9.960 

7    7  59.0 

74.68 

9  44.3 

96 

10  56  95.61 

410.880 

•1-  8   099.7 

-79.80 

9  40.0 

96 

13    3    4.10 

4  0.998 

-  7  37  38.9 

-74.97 

9  44.3 

97 

11    0  40.95 

10.818 

7  31  lO.I 

73.94 

9  40.3 

97 

13    7    9.86 

9.945 

8   7  17.9 

73.90 

9  44.3 

98 

11    4  55.31 

10.S78 

7    1  47.1 

73.08 

9  40.6 

98 

13  11    1.46 

9.939 

8  36  46.9 

73.50 

9  44.4 

99 

11    9   8.71 

10.539 

6  39  14.4 

74  05 

9  40.8 

99 

13  14  59.91 

9.933 

9    6    5.9 

73.08 

9  44.1 

30 

11  13  91.18 

10.501 

6   9  39.6 

74.49 

941.1 

30 

13  18  58.99 

9.997 

9  35  13.8 

79.63 

9  44.4 

31 

11  17  39.76 

•I-10.46S 

4  5  39  49.4 

-74.78 

941.3 

31 

13  99  56.41 

4  9.999 

-10   4  11.3 

-79.16 

9  44.4 

39 

119143.49 

•f  10.430 

4  5   9  44.4 

-75.07 

9  41.6 

39 

13  96  54.49 

4  9.918 

-10  39  57.1 

-71.66 

9  44.4 

DayoftlMlCoDtli. 

8tli 

.  lOth. 

MUl  < 

lOth. 

7':3 

7.5 

98th. 

SOth. 

Day  of  the  Month. 

4th. 

9tb. 

14th. 

Ifth. 

94th. 

99th. 
10.1 

9e«Miaiii6t0r   .  . 
Mpr.  Parallax    .  . 

« 

6i 

7. 
^     6.9 

)     7.1 

7.1 
7.3 

7-5 

7.8 

f.7 

8.0 

Semidiamatar   .  . 
Hor.  Parallax    .  . 

8.S 

\   S3 

\     8.6 

^'.6 
8.9 

9!o 

9.3 

9.7 

TkaiiCi  f  fnftni  tolkahBoflyahaagaof  dMUna 
HiMMiiiwaiiiai    Th0 aign ^ Indlnatiea that 

AioBiiidloataB 
north  daoUnat 

thai  north  daeWnaHniia  aia  iaawjaalng  and  aottti 
iona  are  deonaalng  and  aonth  daeUnatioBa  laen 

idaaUia. 
>aalng. 
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o 


I 

2 
3 


5 


16 
17 
18 
10 
20 

21 
22 

2:) 

24 
25 

26 
27 
28 
29 
30 

31 
32 


GREENWICH  MEAN  TIME. 


SEPTEMBEK. 


Apparent 

Righl 
AiiceiiAioii. 


Xoon. 


h  Dl   s 

13  26  54.49 
13  30  52.46 
13  34  50.36 
13  38  48.18 
13  42  45.94 


6 

13  46  43.63 

7 

135041.26 

8 

13  54  38.83 

9 

13  58  36.33 

10 

14    2  33.76 

It 

14    631.11 

12 

14  10  28.38 

13 

14  14  25.54 

14 

14  18  22.58 

15 

14  22  19.47 

14  26  16.17 
14  30  12.67 
14  34  8.92 
14  38  4.88 
14  42  0.50 

14  45  55.75 
14  49  50.56 
14  53  44.89 

14  57  38.68 

15  1  31.86 

15  5  24.36 
15  9  16.13 
15  13  7.09 
15  16  57.17 
15  20  46.30 

15  24  34.38 
15  28  21.33 


Var.  of 
R.  A. 
fori 
Hour. 


Noon. 


0.914 
9.911 
9.908 
9.905 

-1-9.909 
9.809 
9.897 
9.804 
0.801 

+0.888 
9.884 
9.880 
9.874 
0.867 

-1-9.859 
9.849 
9.838 
9.885 
9.810 

+9.793 
9.774 
9.753 
9.799 
9.709 

+9.673 
9.641 
9.606 
9.566 
9.596 

+9.480 
+0.431 


Day  of  the  Montk. 


Semidiameter 
Hor.  Parallax 


Apparent 
Declination. 


Noon, 


O         I         II 

-10  32  57.1 
1 1  1  30.7 
It  29  51.5 

1 1  57  .58.9 

12  25  52.3 

-12  53  31.1 

13  20  54.9 

13  48    3.0 

14  14  54.9 

14  41  29  9 

-15    7  47.6 

15  33  47.4 

15  59  28.7 

16  24  51.0 

16  49  53.6 

-17  14  .3.5.9 

17  38  57.3 

18  2  57.4 
18  26.35.6 

18  49  51.3 

-19  12  44.0 
19.35  13.1 

19  57  18.0 

20  18  58.2 

20  40  13.2 

-21     1    2.5 

21  21  25.6 

21  41  22.1 

22  0  51.6 
22  19  53.6 

-22  38  27.9 
-22  56  34.0 


Var.  of 
Decl. 
fori 
Hour. 


Noon, 


II 
-71.68 

71.14 

70.59 

70.09 

60.43 

H18.81 
68.17 
67.50 
66.81 
66.10 

-65.37 
64.61 
63.83 
63.08 
69.19 

Hil.33 
60.45 
50.55 
58.63 
57.68 

-56.71 
55.71 
54.69 
53.65 
59.59 

-51.51 
50.41 
49.99 
48.16 
47.01 

-45.84 
1.66 


Meridian 
Pawage 


h  m 
2  44.4 
2  44.5 
2  44.5 
2  44.5 
2  44.5 

2  44.5 
2  44.5 
2  44.5 
2  44.6 
2  44.6 

2  44.0 
2  44.6 
2  44.6 
2  44.7 
2  44.7 

2  44.7 
2  44.7 
2  44.7 
2  44.7 
2  44.7 

2  44.6 
2  44.6 
2  44.6 
2  44.5 
2  44.5 

2  44.4 
2  44.4 
2  44.3 
2-44.2 
2  44.1 

2  43.9 
2  43.7 


Id. 

10.2 
10.6 

8th. 

II 
10.7 

11.1 

Itth. 

18th. 

n 

11.9 
12.3 

33d. 

/« 
12.5 

13.0 

II 
11.3 

11.6 

38th. 


II 
13.3 

13.8 


e 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
321 


OCTOBER. 


Apparent 

Right 
Aaoeneion. 


Noon, 


h  m  8 
15  24  34.38 
15  28  21.33 
15  32  7.04 
15  35  51.43 
15  39  34.39 

15  43  15.82 
15  46  55.61 
15  50  33.62 
15  54  9.73 

15  57  43.79 

16  1  15.66 
16  4  45.18 
16  8  12.19 
16  11  36.52 
16  14  57.97 

16  18  16.36 
16  21  31.49 
16  24  43.14 
16  27  51.11 
16  30  55.16 

16  33  55.06 
16  36  50.55 
16  39  41.40 
16  42  27.34 
16  45    8.11 

16  47  43.46 
16  50  13.10 
16  52  36.77 
16  54  54.17 
16  57    5.03 


16  59 

17  1 


9.06 
5.99 


Var.  of 
RA. 
for  1 
Hoar. 


Noon. 


% 
+9.480 

0.431 

0.378 

0.390 

0.358 

+0.109 
0.191 
0.045 
8.063 
8.875 

+8.780 
8.670 
8.571 
8.455 
8.339 

+8.900 
8.000 
7.911 
7.753 

7.584 

+7.406 
7.917 
7.018 
6.608 
6.588 

+6.356 
6.1 13 
5.858 
5.501 
5.:)19 

+5.099 
+4.790 


I 


Apparent 
Deouaation. 


Noon. 


Oil* 

-22  38  27.9 

22  56 .34.0 

23  14  11.5 
23  31  20.2 

23  47  59.6 

-24    4    9.5 

24  19  49.6 
24  34  59.7 

24  49  39.4 

25  3  46.5 

-25  17  26.8 
25  30  33.9 
25  43    9.8 

25  55  14.2 

26  6  46.9 

-26  1 7  47.7 
26  28  16.3 
26  38  12.5 
26  47  36.3 

26  56  27.4 

-27    4  45.7 

27  1231.1 
27  19  43.3 
27  26  22.3 
27  32  27.8 

-27  37  59.7 
27  42  57.9 
27  47  22.2 
27  51  12.4 
27  54  28.3 

-27  57    9.6 
-27  59  16.1 


Var.  of 
Decl. 
fori 
Hoar. 


Noon. 


II 


.84 
44.66 
43.46 
49.95 
41.09 

-39.79 
38.66 
37.99 
36.09 
34.74 

-33.45 
99.15 
30.84 
90.59 
98.19 


95.58 
94.17 
99.81 
91.45 


MoridUui 


08 
18.70 
17.39 
15.98 
14.53 

-13.13 

11.72 

10.30 

8.87 

7.44 

-6.00 
-4.55 


h  va~ 
2  4.3.9 
2  43.7 
2  43.5 
2  43.3 
2  43.1 

2  42.9 
2  42.6 
2  42.3 
241.9 
2  41.5 

241.1 
2  40.6 
2  40.1 
2  39.6 
2  39.0 

2  38.4 
2  37.7 
2  36.9 
2  36.1 
2  35.2 

2  34.2 
2  33.2 
2  32.1 

2  30.9 
2  29.6 

2  28.3 
2  26.9 
2  25.3 
2  23.6 
2  21.8 

2  20.0 
2  18.0 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


id. 


II 
14.2 

14.6 


8th. 


II 
15.1 

156 


18th. 


16.2 
16.6 


18th. 


18.0 


38d. 


1^:8 

19.4 


98th. 


20.3 
21.1 


Kon.— The  alga  +  iadieatea  north  deoUnatf ona ;  the  aion — iadleatea  aoath  deeUaaftloiM. 
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GREENWICH  MEAN  TIME. 


a 
o 


o 


1^ 

i     • 

3 

I    4 

1 

5 

6 

7 

8 

9 

10 


II 
12 
i:i 
14 
15 

.6 
17 
18 
19 
20 

21 
92 
23 
24 
25 

26 

27 


29 

30 

31 


NOYEHBEfi. 


ApMrent 

Right 
AtoensioD. 

▼ar.of 
R.A. 
fori 
Hour. 

Noon. 

Ifoon, 

h    n     s 

8 

17     1    5.99 

+4.790 

17    2  55.52 

4.M5 

17    4  37.34 

4.078 

17   6  11.16 

3.739 

17    7  36.70 

3.388 

17   8  53.66 

+3.084 

17  10    1.76 

9.848 

17  11    0.71 

9.989 

17  11  50.25 

1.884 

17  12  30.10 

'    I.4S6 

17  13   0.03 

•1-1.088 

17  13  19.83 

0.811 

17  13  29.30 

+0.178 

17  13  28.25 

-0.965 

17  13  16.56 

8.710 

17  12  54.15 

-1.158 

17  12  20.97 

1.808 

17  11  37.08 

9.051 

17  10  42.57 

9.481 

17   9  37.58 

9.093 

17   8  22.35 

-3.344 

17   6  57.21 

3.749 

17   5  22.60 

4.133 

17   3.^.02 

4.404 

17    1  47.06 

4.8» 

16  59  47.46 

-5.134 

16  57  40.91 

5.405 

16  S5  28.32 

5.830 

1653  10.56 

5.8S3 

16  50  48.68 

5.884 

16  48  23.65 

-8.083 

16  45  56.57 

-8.157 

Apparent 
DeoliDAtioii. 

▼ar.of 
Decl. 
Ibrl 
Hoar. 

Nomi. 

JfOOfl* 

0       i       u 

-27  59  16.1 

-4.55 

28    0  47.6 

3.08 

28    143.6 

1.80 

28    2   3.8 

-0.10 

28    1  47^ 

+  1.43 

-28   0  54.8 

+  9.96 

27  59  24.3 

4.58 

27  57  15.8 

8.18 

27  54  28.5 

7.79 

27  51    1.6 

0.48 

-27  46  54.0 

+11.17 

27  42    5.0 

19.9S 

27  36  33.7 

14.71 

27  30  18.8 

18.55 

27  23  19.1 

18.43 

-27  15  33.7 

+90.38 

27    7    1.7 

99.33 

26  57  41.9 

94.33 

26  47  33.6 

98.38 

26  36  36.1 

98.43 

-26  24  48.8 

+30.51 

26  12  11.3 

39.80 

25  58  43.6 

34.88 

25  44  26.3 

36.73 

25  29  20.4 

38.74 

-25  13  27.2 

+40.88 

24  56  48.6 

49.59 

24  30  27.0 

44.95 

24  21  25.6 

45.84 

24    2  47.8 

47.97 

-23  43  38.0 

+48.51 

-23  24    0.9 

+49.54 

Meridian 
PM«ag». 


h    m 
2  18.0 

2  15.9 

2  13.6 

2  11.2 

2   8.7 

2  6.0 
2  3.2 
2  0.3 
1  57.2 
I  53.9 

1  50.4 
1  46.8 
1  43.0 
1  39.1 
1  35.0 

I  30.7 
1  26.2 
1  21.4 
1  16.5 
1  11.5 

1  6.3 
1  1.0 
0  55.5 
0  49.9 
0  44.1 

0  38.2 
0  32.2 
0260 
0  19.8 
0  13.5 

0   7.2 


;  0 


0 
54 


I     Diqr«rtkeMoaUi. 


iet«r 
Hot.  Parmllax 


Id. 


22.9 


7th. 


24.0 
24.9 


IStb. 


2d:o 

27.0 


17th. 


28.1 
29.1 


99<L 


30".0 
31.1 


97  th. 


3l!5 
32.6 


J3 

a 
e 


1 

• 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


DECEMBER. 


Apparent 

Kigfat 
Afloeosion. 


Noon. 


h    m     B 
16  48  23.65 

16  45  56.57 

16  43  28.47 

16  41    0.44 

16  38  33.56 

16  36  8.92 
16  33  47.44 
16  31  30.09 
16  29  17.77 
16  27  11.27 

16  25  11.34 
16  23  18.66 
16  21  33.82 
16  19  57.30 
16  18  29.55 

16  17  10.90 
16  16  1.66 
16  15  2.04 
16  14  12.20 
16  13  32.21 

16  13  2.13 
16  12  41.96 
16  12  31.64 
16  1231.11 
16  12  40.26 

16  12  58.94 
16  13  26.96 
16  14  4.16 
16  14  50..33 
16  15  45.24 

16  16  48.67 
16  18    0.38 


Var.of 
RA. 
fori 
Hoar. 


Noon. 


H 

HS.003 
6.157 
6.177 
8.151 
8.080 

-5.988 
5.815 
5.899 
5.388 
5.138 

-4.850 
4.536 

4.196 
3.841 
3.469 

-3.063 
9.686 
9.981 
1.879 
1.460 

-1.047 

0.63S 

-0.995 

+0.IS1 

0.581 

+0.974 
1.360 
1.738 
9.107 
9.466 

+9.816 
+3.158 


Semi  diameter 
Hot.  ParalUz 


Apparent 
DeoUnatlon. 


Noon. 


O         I         ti 

-23  43  38.0 
23  24  0.9 
23  4  1.8 
22  43  46.3 
22  23  20.4 

-22  2  60.1 
21  42  21.7 
21  22  1.8 
21  I  56.5 
20  42  12.0 


20  22-54.0 

20    4    7.8 

9  45  58.5 

9  28  30.7 

9  1 1  48.5 

8  55  55.5 
8  40  54.5 
8  26  48.1 
8  13  38.1 
8    I  26.0 

7  50  12.7 
7  .39  58.G 
7  30  43.8 
7  22  27.9 
7  15  10.2 

7  8  49.6 
7  3  24.9 
6  58  54.6 
6  55  17.0 
6  52  29.8 

6  50  31.3 
6  49  19.1 


Var.of 

Decl.  ' 

for  1     ,. 
Hour.    Meridian 
PuMAge. 


Noon. 


n 

+46.51 
40.54 
50.34 
50.90 
51.91 


h    m 
0    7.2 


0 


o.e 

M.4 


23  48.0 
2341.7 
23  35.4 


+51.98  23  29.2 
51.08  23  23.0 
58.57 '  23  16.9 
40.83  I  23  10.8 
48.64    23    4.9 


+47.89 
48.18 


22  59. 1 
22  53.4 


44.55  22  47.8 
49.73 '  22  42.4 
40.78   22  37.1 


+36.85 .  22  32.0 
38.49|  22  27.1 
34.11    22  22.4 


31.79 
99.99 


22  17.8 
22  13.4 


+96.89  22  9.1 
94.38  22  5.0 
91.99  22  1.0 
19.45 '21  57.2 
17.04  i  21  53.5 


+14.68  21  50.0 

19.36  21  46.7 

10.15  21  43.6 

8.00  21  40.6 

5.94  21  37.7 

+  3.96  21  35.0 

+  9.08  21  32.3 


Day  of  the  Month. 


9d. 


32.2 
33.4 


7th. 


32.1 
33.2 


t9th 


31.1 


17th. 


29.6 
32.2  '30.6 


nd.  !i7th 


ti 
27.6 

28.5 


11 
25.5 

26.4 


S4d. 


23.5 
24.3 


to  the  hourly  change  of  deoUnatlon  indioates  that  north  deoUaationa  are  ioereaaing  and  eonth  deoUna- 
The  afgB — indioatea  that  north  deolinationa  are  deoreaaing  and  aouth  deelinationa  Inoreaalng. 
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MARS,    1890. 


GBEENIVIOH  MEAN  TIME. 

JANUAET. 

FRBRITABT. 

• 

1 

e 
1 

ADparent 

Right 
ABoenaion. 

Var.of 
RA. 
fori 

Honr. 

Ifoon. 

Apparent 
Deolination. 

Var.of 
Deel. 
fori 

Hour. 

Meridlao 
Paaaage. 

% 

Aaoenalon. 

▼ar.of 
B.A. 

fori 
Hour. 

Apparont 
D«olinatlon. 

▼ar.of 

fori 
Hoor. 

Moridiao 

lioan. 

Noon. 

Noon. 

Noon, 

Noon. 

Nowx, 

Noon. 

b    m     8 
13  54  42.52 

• 
4«.351 

0     /      *i 
-10  13  33.9 

It 
-99.54 

h    m 
19    8.9 

1 

h    m     • 
14  59  36.15 

8 

45.058 

0     $     II 
-15  35  51.5 

If 
-98.11 

^    m 
18  11.6 

3 

13  56  50.88 

5.346 

10  25  20.5 

99.34 

19  •7.1 

2 

15    1  37.35 

5.049 

15  44  38.9 

91.86 

18   9.6 

3 

13  58  59.11 

5.340 

10  37    2.1 

99.13 

19    5.3 

3 

15    3  38.17 

5.096 

15  53  20.0 

91.58 

18    7.7 

4 

14    1    7.22 

5.335 

10  48  38.7 

98.99 

19    .3.5 

4 

15    5  38.59 

5.008 

16    1  54.7 

91.39 

18    5.8 

6 

14    3  15.20 

5.330 

11    0  10.2 

98.71 

19    1.7 

5 

15   7  38.61 

4.888 

1610  23.1 

91.06 

18    3.9 

6 

14    5  23.05 

•I4.9M 

-11  11  36.6 

-98.48 

18  59.9 

6 

15   9  38.21 

44.874 

-16  18  45.1 

-90.78 

18    1.9 

7 

14    7  30.77 

5.318 

1 1  22  57.6 

98.97 

18  58.1 

7 

1511  37.38 

4.865 

16  27   0.8 

90.59 

17  59.9 

8    14   9  38.35 

5.319 

11  34  13.7 

98.05 

18  56.9 

8 

15  13  36.08 

4.836 

16  35  10.1 

90.96 

17  58.0 

9 

14  1 1  45.78 

5.306 

1 1  45  94.4 

97.83 

18  54.4 

9 

15  15  34.31 

4.816 

16  43  13.0 

19.98 

17  56.0 

10 

14  13  53.05 

5.300 

1 1  66  99.7 

97.61 

18  52.6 

10 

15  17  32.05 

4.686 

16  51    9.5 

19.73 

17  54.0 

11 

14  16   0.17 

f5.904 

-13   7  99.6 

-97.38 

18  50.8 

11 

15  19  29.28 

44.874 

-16  58  59.5 

-19.46 

17  69.0 

19 

14  18   7.13 

5.9B7 

12  18  24.0 

97.15 

18  49.0 

12 

15  21  25.99 

4.868 

17   6  43.1 

18.18 

17  50.0 

13 

14  20  13.91 

5.980 

19  99  12.9 

96.88 

18  47.1 

13 

1523  22.14 

4.998 

17  14  20.2 

18.88 

17  48.0 

U 

14  22  20.51 

5.979 

19  39  56.9 

96.68 

18  45.3 

14 

15  25  17.72 

4.808 

17  2150.9 

18.85 

17  46.0 

15 

14  24  26.91 

5.964 

12  50  3.3.8 

96.44 

18  43.4 

15 

15  27  12.69 

4.777 

17  29  15.2 

18.38 

17  43.9 

16 

14  26  33.11 

+5.956 

-13    1    5.6 

-96.90 

1841.6 

16 

15  29    7.04 

44.751 

-17  36  39.9 

-18.11 

17  41.9 

17 

14  28  39.09 

5.945 

13  11  31.6 

95.96 

18  39.8 

17 

15  31    0.75 

4.794 

17  43  44.1 

17.84 

17  39.9 

18 

14  30  44.84 

5.935 

13  21  51.8 

95.79 

18  37.9 

18 

15  32  53.80 

4.806 

17  50  48.9 

17.57 

17  37.8 

19 

14  39  50.36 

5.995 

13  32   6.0 

95.47 

18  36.1 

19 

15  34  46.17 

4.667 

17  57  47.9 

17.80 

17  35.7 

20 

14  .34  55.63 

5.914 

13  42  14.2 

96.99 

18  34.2 

90 

15  36  37.89 

4J37 

18   4  39.0 

17.03 

17  33.6 

91 

14  37   0.65 

45.903 

-13  59  |6.3 

-94.97 

18  32.4 

91 

15  38  98.74 

44.606 

-18  1194.4 

-16.77 

17  31.5 

22 

14  39    5.40 

5.188 

14    9  12.4 

94.79 

18  30.5 

99 

15  40  18.91 

4.574 

18  18   3.4 

16.50 

17  29.4 

23 

14  41    9.87 

5.180 

14  12   2.4 

94.46 

18  28.6 

23 

15  49    8.30 

4.548 

18  94  36.0 

16.93 

17  27.3 

24 

14  43  14.05 

5.168 

14  21  46.1 

94.90 

18  26.8 

94 

15  43  56.90 

4.508 

18  31    9.4 

15.97 

17  25.1 

25 

14  45  17.94 

5.156 

14  31  93.7 

93.84 

18  24.9 

95 

15  45  44.68 

4.474 

18  37  22.5 

15.71 

17  93.0 

26 

14  47  21.53 

45.143 

-14  40  55.1 

-43.68 

18  23.0 

96 

15  47  31.69 

44.438 

-18  43  36.3 

-15.45 

17  90.8 

27    14  49  24.80 

5.180 

14  50  90.9      93.« 

1821.1 

97 

15  49  17.71 

4.401 

18  49  44.0 

15.19 

17  18.6 

28 

14  51  27.75 

5.116 

14  59  39.1  1    93.16 

18  19.2 

98 

15  51    2.90 

4.384 

18  55  45.5 

14.94 

17  16.4 

29 

14  53  30.37 

5.108 

15   851.7 

99.88 

18  17.3 

29 

15  52  47.19 

4.386 

19    141.1 

14.80 

17  14.3 

30 

14  55  32.65 

5.068 

15  17  58.0 

99.63 

18  15.4 

30 

15  54  30.56 

4.987 

19   7  30.6 

14.45 

17  13.0 

31 

14  57  34.58 

45.073 

-15  96  57.9 

-99.37 

18  13.5 

31 

15  5619.98 

44.947 

-19  13  14.3 

-14.80 

17    9,8 

:)2 

14  59  36.15 

45.068 

-15  35  51.5 

-89.11 

18  11.6 

32 

15  57  54.42 

44J906 

-1918  59.1 

-13.98 

17    7.5 

DayoftheMoDUi. 

3:0 
5i2 

6tli.  Uth. 

16lh.-9Ut.1 

6U1. 

Slat 

Day  of  ilM  Month. 

5t]L 

itth. 

I6U1. 

90th. 

4:3 
7-6 

Iftth. 

4:5 
7.8 

Seinidiaiii«t6r  .  . 
Hor.Parmllmz    .  . 

3:1  z'k 

5.4    5.6 

313    34 
5.7    5.9 

3:^ 

6ii 

^6 
6.4 

8«i 
Ho 

nidiamatar. 
r.  Parallax . 

:i:9 

6.9 

7.3 

Hom^Tb 

saiga -4  tediMtMlMMtlidaoIinalloiisi 

A^  M^     laiiloataa  awitli  flanllmttwM, 

MARS,   1890. 
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■^■^"^ 

t 

GBBEKWICH  MEAjN  TIMB. 

MABCH. 

riUiau 
■uMce. 

APRHi. 

1 

AacoDiiioD. 

B. 

fo 
H< 

m 

r.of 

A. 
rl 
Mir. 

Apparent 
Deolination. 

Var.of 
I>eol. 
for  1 
Hour. 

Noon. 

Mtt 
Pa 

JS 

§ 

1 

1 

Apmtfent 

Ki^t 
AseenaioD. 
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15  47  46.06 

49.300 

-93  16  35.1 

-7.37 

7  50.0 

91 

16  36  98.40 

45.998 

-95  10  10.6 

-8.87 

6  37.0 

» 

15  48  49.75 

9.4M 

93  19  35.0 

7.61 

7  47.0 

29 

16  38  36.49 

5.371 

95  13  41.9 

8.71 

6  35.9 

23 

15  49  49.39 

9.546 

93  99  40.5 

7.84 

7  44.1 

93 

16  40  46.98 

5.443 

95  17    9.1 

8.54 

6  33.4 

M 

15  50  44.99 

9.665 

93  95  51.5 

8.06 

7  41.9 

94 

16  49  57.76 

5Jil4 

95  90  39.1 

8.36 

6  31.6 

95 

15  51  50.30 

9.789 

93  99   7.6 

8.96 

7  38.4 

95 

16  45  10.90 

5.580 

95  93  50.5 

8.17 

6  99.9 

96 

15  58  56.48 

49.897 

-93  39  98.5 

-8.45 

7  35.6 

96 

16  47  95.66 

45.648 

-95  97    4.0 

-7.96 

6  98.9 

37 

15  54    9.40 

3.011 

93  35  53.8 

8.63 

7  39.8 

97 

16  49  49.01 

5.719 

95  30  19.3 

7.74 

6  96.6 

96 

15  56  93.01 

S.199 

93  39  93.3 

8.80 

7  30.1 

98 

16  51  59.90 

5.776 

95  33I5.I 

7.50 

6  94.9 

99 

15  66  39.37 

3JB1 

93  49  56.7 

8.96 

7  97.5 

99 

16  54  19.30 

5.839 

95  36  19.1 

7.95 

6  93.3 

30 

15  57  56.11 

3.330 

93  46  33.6 

0.10 

7  94.9 

30 

16  56  40.18 

5.901 

95  39   3.0 

6.90 

6  91.7 

31 

15  59  19.49 

4^443 

•93  50  13.7 

-9.99 

7  99.3 

31 

16  59   9.59 

4^.961 

-95  4147.4 

-0.79 

6  90.9 

39 

le   0  43.36 

48.546 

-93  53  56.5 

-9.33 

7  19.8 

39 

17    196.98 

40.019 

-95  44  95.1 

-0.44 

6  18.6 

Ddytf  theMmft 

h. 

ftth. 

.  10th. 

15th.  ! 

lOtk. 

8.9 
14.4 

95th. 

7:9 
13.9 

80th. 

Day  of  the  Month. 

4th. 

0th. 

14th. 

10th. 

^& 
11j5 

94th. 

(C3 
11.1 

90th. 

tf.l 
10.7 

^•■iii«meter 
Hot.  Parallax 

»        9 

16.1 

n 

\     8.9 
15.5 

15.0 

7.6 
13.4 

Semidiameter   .  . 
Hot.  Parallax    .  . 

19i 

\     f  1 
)   19.4 

11.9 

tWflltfl^pNiZI 

d  to  Ike  hmirlyehAnge  o 

fdecUna 

tiMilndioatMl 

that  north  daoUnatUma  an  increaaliiK  i 

ad  eoath  daeUaa- 

tt«»««dMMI 

rfag.  TlMdgB'iBdiM 

l*MthAt 

DorthdMliaa« 

ona  iaflniaalig. 
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MARS,   1890. 


GBEBlinVIOH  MEAK  TOO. 


SEPTEMBER. 


§ 


I 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
13 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Rigbt 
Anoensiou. 


N'oon. 


h 
7 

7 

7 

7 


ni     a 
I  26.28 

3  51.42 

6  17.93 

8  45.78 


7  11  14.96 

7  13  45.44 
7  16  17.20 
7  18  50.20 
7  21  24.42 
7  23  59.85 

7  26  36.46 
7  29  14.24 
7  31  53.16 
7  34  33.18 
7  37  14.28 

7  39  56.43 
7  42  39.61 
7  45  23.77 
7  48  8.90 
7  50  64.96 

7  53  41.92 
7  56  29.74 

7  59  18.40 

8  2  7.86 
8   4  58.09 

8  7  49.07 
8  10  40.76 
8  13  33.13 
6  16  26.16 
8  19  19.83 

8  22  14.11 
8  25   8.98 


Var.  of  I 
R.  A.  I 
fori  1 
Hoar.  , 


Noon. 


H 

-HS.OlO 
6.076 
6.139 
6.188 
6.943 

46.997 
6.349 
6.400 
6.451 
6.501 

+6.549 
6.597 
6.644 
6.690 
6.735 

44.778 
6.819 
6.860 
6.900 
6.838 

-l'6.975 
7.010 
7.044 
7.977 
7.109 

+7.139 
7.168 
7.196 
7.S99 
7.947 

4-7.979 
+7.1 


Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hoar. 

Ifoon. 

Noon. 

O        /        /' 

-25  44  25.1 

// 
-6.44 

25  46  56.0 

6.14 

25  49  19.7 

5.63 

25  51  35.9 

5.51 

25  53  44.6 

5.18 

-25  55  45.4 

-4.85 

25  57  38. 1 

4  51 

25  59  22.2 

4.16 

26    0  57.7 

3.80 

26    2  24.5 

3.43 

-26    3  42.2 

-3.05 

26    4  50.7 

9.66 

26    5  49.7 

9.96 

26   6  39.0 

1.86 

26    7  18.4 

1.43 

-26    7  47.7 

-1.01 

26    8   6.7 

0.56 

26    8  15.2 

-0.14 

26    8  12.9 

+0.31 

26    7  59.7 

0.77 

-26   7  35.4 

+1.94 

26    6  59.8 

1.79 

26    6  12.7 

9.91 

26    5  14.0 

9.70 

26    4    3.6 

3.19 

-26    2  41.3 

+3.69 

26    1    6.8 

4.19 

25  59  20.1 

4.70 

25  57  21.1 

5.99 

25  55    9.6 

5.74 

-25  52  45.6 

+4.96 

-25  50   9.0 

+6.79 

Meridian 
PaflMi^e. 


h    m 
6  18.6 

6  17.1 

6  15.6 

6  14.1 

6  12.7 

6  11.3 
C  9.9 
6  8.5 
6  7.1 
6    5.8 

6  4.4 
6  3.1 
6  1.8 
6  0.6 
5  59.3 

5  58.1 
5  66.9 
5  55.7 
5  54.5 
5  53.3 

5  52.2 
5  51.0 
5  49.9 

5  48.8 
5  47.7 

5  46.6 
5  45.5 
5  44.4 
5  43.4 
5  42.3 

541.3 
5  40.3 


Day  of  the  Month. 


8emidUmeter   .  . 
Hor.  Parmllaz    .  . 


Id. 


01 

5.9 
10.4 


8th. 


6:7 

10.0 


18th. 


It 
5.5 

9.7 


18th. 


^:4 

9.4 


38d. 


5i2 
9J2 


98th. 


5.1 
8.9 


a 

o 


I 


I 

2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 

23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


OCTOBER. 


Apparent 

Right 
Asoenaion. 


Noon. 

h    ro     8 
1822  14.11 

18  25    8.98 

18  28    4.41 

18  31    0.39 

18  33  56.90 

18  36  53.91 
18  39  51.40 
18  42  49.35 
18  45  47.75 
18  48  46.58 

18  51  45.81 
18  54  45.42 

18  57  45.39 

19  0  45.69 
19    3  46.30 

19  6  47.19 
19  9  48.35 
19  12  49.73 
19  15  51.32 
19  18  5.3.10 

19  21  55.04 
19  24  57.11 
19  27  59.29 
19  31  1.55 
19  34    3.88 

19  37  6.25 
19  40  8.64 
19  43  11.05 
10  46  13.45 
19  49  15.82 

19  52  18.15 
19  55  20.42 


Var.  of 
RA. 
fori 
Hoar. 


Noon. 


% 
+7.979 

7.996 

7.390 

7.343 

7.365 

+7.385 
7.405 
7.494 
7.449 
7.459 

+7.4T5 
7.491 
7.506 
7.590 
7.539 

+7.543 
7.553 
7.569 
7.570 
7.578 

+7.584 
7.569 
7.593 
7.596 
7.508 

+7.589 
7.600 
7.600 
7.599 
7.606 

+7.596 
+7.694 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


8d. 


Apparent 
Deolinatton. 

Var.  of 
Decl. 
fori 
Hoar. 

ifoon. 

Noon. 

O        1         II 

-25  52  45.6 

II 
+  6.96 

25  50    9.0 

-6.79 

85  47  19.5 

7.39 

25  44  17.2 

7.86 

25  41    2.0 

8.40 

-25  .37  33.7 

+  8.96 

25  33  52.3 

9.60 

25  29  .57.8 

10.05 

25  25  50.0 

10.60 

25  21  28.9 

11.16 

-25  16  54.5 

+11.71 

25  12   6.6 

19.97 

25    7    5.3 

19.83 

25    1  50.5 

13.39 

24  56  22.1 

13.96 

-24  50  40.3 

+14.59 

24  44  44.8 

15.09 

24  38  35.8 

15.65 

24  32  13.2 

16.98 

24  25 .37. 1 

16.78 

-24  18  47.5 

+17.85 

24  1 1  44.3 

17.91 

24    4  27.6 

18.47 

23  56  57.4 

19.03 

23  49  1.3.7 

19.60 

-23  41  16.7 

+90.15 

23  33    6.4 

90.71 

23  24  42.8 

91.96 

23  16    5.9 

91.81 

23    7  15.9 

99.36 

-22  58  12.9 

+99.90 

-22  48  56.8 

+93.44 

Meridian 
PuMftge. 


li    ni 
5  41.3 

5  40.3 

5  .19.3 

5:)8.3 

5  37.3 

5  36.3 
5  35.3 
5  34.3 
5  33.3 
5  32.4 

5  31.4 
5  30.5 
5  29.6 
5  28.6 
5  27.7 

5  26.8 
5  25.8 

5  24.9 

6  24.0 
5  23.1 

5  22.2 
5  21.3 
5  20.4 
5  19.5 
5  18.6 

5  17.6 
5  16.7 
5  15.8 
5  14.9 
5  14.0 

5  13.1 
5  12.2 


l9 
8.6 


8th. 


8.4 


18th. 


^6 
8.1 


18th. 

9Sd. 

4.4 

7.7 

9llih. 

7.9 

4.3 
7.6 

Kotm.— The  dCB  +  Indlcatea  north  deoUnailoBai  the  sign  —  indioatea  iMth  docHnattona. 
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1 

GEBBIS  VVICH  MEAN  TIME. 

NUVEMBEB. 

1  —  _  . 

DECEMBER. 

'.1 

^1 

Aopwrent 
Attoenaion. 

Var.of 

B.  A.        Apparent 
for  1    1  Oeounation. 
Hour.  1 

1 

Var.of 
Decl. 
Ibrl 
Hoar. 

Meridian 
PaaMige. 

• 

0 

Aacension. 

Var.of 
R.A. 
fori 
Hoar. 

Noon. 

Apparent 
Deohnation. 

Var.of 
Decl. 
fori 
Honr. 

Heridi»n 

PlUMAgS. 

^rOOIt. 

iVoon. 

Noon. 

Koon. 

e 

1 

Noon, 

yoon. 

Noon. 

1 

1      h    m     • 
1  19  55  20.42 

+7.5M 

0     1     It 
-22  48  56.8 

493.44 

b    in 
5  12.2 

1 

h    m     s 
1  21  25    7.89 

+7.319 

-16  38  46!'9 

4^.38 

b 
4 

m 
4.3.7 

1    2|  19  56  29.63 

7.501 

22  39  27.8 

33.98 

5  11.3 

21  21  28   3.19 

7.998 

16  23  45.4 

37.74 

4  42.7 

'    3  ■  20    1  24.77 

7.087 

22  29  45.9 

94.51 

5  10.4 

3    21  30  58.17 

7.984 

16    6  35.2 

38.10 

4  41.7 

1    4  1  20    4  26.8r 

7.583 

22  19  51.3 

95.04 

5    9.5 

4  1  21  33  52.82 

7.971 

15  53  16.5 

38.45 

4  40.6 

1    5    90    7  28.74 

7.579 

22   9  44.0 

95.57 

5   8.6 

5 

21  36  47.15 

7.968 

15  37  49.4 

36.80 

4  39.6 

;    6    90  10  30.57 

+7.574 

-21  59  24.1 

+98.09 

6   7.7 

6 

2139  41.16 

+7.944 

-15  22  14.2 

+30.14 

4.38.5 

71  20  13  32.28 

7JM 

21  48  51.7 

98.61 

5   6.8 

7 

21  42  34.84 

7.930 

15    6  30.9 

30.47 

4  37.5 

J    8    20  16  33.86 

7.583 

2!  38   6.7 

97.19 

5    5.9 

8 

21  45  28.20 

7.916 

14  50  39.7 

30.79 

4  36.5 

9.  20  19  35.30 

7.556 

21  27    9.6 

97.63 

5    5.0 

9 

21  48  21.24 

7.903 

14  34  40.8 

40.11 

4  :S5.4 

i  10    90  22  36.58 

1 

7.550 

21  16    0.2 

98.14 

5    4.1 

10 

21  51  13.96 

7.190 

14  18  34.5 

40.49 

4  34.4 

II  ,  90  25  37.69 

+7.543 

-21    4  38.8 

+98.64 

5    3.2 

11 

21  54    6.38 

+7.1T7 

-14    2  20.7 

+40.79 

4  33.3 

12;  90  28  38.62 

7.535 

20  53    5.4 

99.13 

5   2.2 

12 

21  56  58.47 

7.184 

13  45  59.8 

41.01 

4  32.2 

13 1  90  31  39.36 

7.587 

20  41  20.1 

9988 

5    1.3 

13 

21  59  50.24 

7.150 

13  29  31.9 

41.99 

4  31.2 

14  >  90  34  39.90 

7.518 

2029  2.3.1 

30.11 

5   0.3 

14 

22   2  41.69 

7.187 

13  12  57.3 

41.57 

4  .30. 1 

15 ;  20  37  40.23 

1 

7.609 

20  17  14.5 

30.50 

4  59.4 

15 

22   5  32.82 

7.194 

12  56  16.0 

41.85 

4  29.0 

16    20  40  40.34 

+7.400 

-20    4  54.4 

+31.07 

4  58  4 

16 

22   8  23.62 

+7.110 

-12  39  28.3 

+49.19 

4  27.9 

17    90  43  40.20 

7.480 

19  52  23.1 

31.54 

4  57.5 

17 

22  11  14.10 

7.096 

12  22  34.4 

49.38 

4  26.8 

18 .  20  46  39.81 

7.478 

19  39  40.6 

39.00 

4  56.5 

18 

22  14    4.26 

7.083 

12    5  34.5 

49  63 

4  25.7 

19    90  49  39.16 

7.487 

19  26  47.1 

39.45 

4  55.6 

19 

22  16  54.10 

7.080 

1 1  48  28.9 

49.87 

4  24.6 

20    20  59  38.23 

7.468 

19  13  42.7 

39.00 

4  54.6 

20 

22  19  43.61 

7.066 

11  31  17.6 

• 

43.00 

4  23  5 

:21    20  55  37.03 

+7.444 

-19   0  27.7 

+33.34 

4  53.7 

21 

22  22  32.81 

+7.043 

-11  14    0.9 

+43.30 

4  22.3 

22'  90  56  35.53 

7.431 

18  47    2.2 

33.78 

4  52.7 

22 

22  25  21.69 

7.000 

10  56  39.0 

43.50 

4  21.2 

,  23    91     1  33.73 

7.418 

18  33  26.3 

34.91 

4  51.7 

23 

22  28  10.26 

7.017 

10  39  12.0 

43.70 

4  20.1 

94    91    4  31.62 

7.405 

18  19  40.2 

34.83 

4  50.7 

24 

22  30  58.51 

7.004 

10  21  40.2 

43.00 

4  19.0 

,  25    91    7  29.20 

\ 

7.309 

18    5  44.2 

35.04 

4  49.8 

25 

22  33  46.45 

6.001 

10   4    3.8 

44.10 

4  17.8 

96    91  10  96.46 

+7.179 

-17  51  38.3 

+35.45 

4  48.8 

26 

22  36  34.09 

+8.979 

-  9  46  23.0 

+44  99 

4  16.7 

27    91  13  93.40 

7.308 

17  37  22.7 

35.85 

4  47.8 

27 

22  39  21.44 

8.987 

9  28  37.9 

44.47 

4  15.5 

98    21  16  20.01 

7.359 

17  22  57.6 

36.94 

4  46.8 

28 

22  42   8.49 

8.965 

9  10  48.6 

44.84 

4  14.4 

,99   91  19  16.29 

7.339 

17   8  23.2 

36.83 

4  45.8 

29 

22  44  55.26 

8.943 

8  52  55.5  1  •  44.80 

4  13.2 

30,91  2912.26 

7.305 

16  53  39.6 

37.01 

4  44.7 

30 

22  47  41.75 

6.939 

8  34  58.5      44.95 

J 

4  12.0 

31*9125   7.89 

+7.919 

-16  38  46.9 

+37.38 

4  43.7 

31 

22  50  27.98 

•M.991 

-  8  16  58.0 

+45.00 

4  10.8 

».9I  28   3.19 

1       1 

+7je8 

-16  23  45.4 

+37.74 

4  42.7 

32 

22  53  13.94 

+8.910 

-7  58  54.1 

+45.93 

4 

9.6 

OtyoCtkeMeBth. 

94. 

Tth. 

19tlL 

ITtb. 

99d. 

^:8 

6.6 

97th. 

Day  of  the  Month. 

94. 
6.3 

7th. 
6J9 

19th. 

d'.5 
6.0 

17tt 

3:4 
5i 

L99d.  1 

II 
I    3.3 

1    5.7 

Tth. 

3i2 
hJ6 

39d. 

3:1" 
5.5 

*  SmrndHametmr  . 
lUor.ParalUi   . 

1 

•     • 
m      • 

^2 
7.3 

4:1 
7.1 

4:0 
6.9 

d!9 

6.8 

3:7 
6.5 

Semidiameter  .  . 
Hor.  Parallax   .  . 

li  to  th0  bonrly  ehaoge  of  deoliiia 
^tmg,  TtedCB— IndloatesthM 

tkm  indicates  that  north  daeUaatloiiB  1 
north  deoUnationa  aro  dMRMtaicaad 

irn  Innrnaglng  infl  ■nnfh  iliinlfai 
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JUPITER,   1890. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUAEY. 

Day  of  Mouth. 

Apparent 

itislit 
Asoeiision. 

yoon. 
h    III     a 

Var.of 
R.A. 
fori 

Hoar. 

Appareut 
Deoltnation. 

Vap.of 
Deol. 
for  1 

Hour. 

Blerldian 
Paaiage. 

• 

% 

o 

p 

Apparent 

Sghi 
Aaoension. 

Var.of 

K.A. 

fori 

Hoar. 

Appareut 
Deolinatiou. 

Var.  of 
Deol. 
for  1 

Hour. 

Noon. 

Meridinn 
pMMge. 

li    III 

Noon. 

iVoon. 

Noon. 



Noon, 

ifoon. 

Noon. 

H 

O         /         // 

$t 

h    m 

h     lU      8 

8 

o       1       n 

If 

1 

19  17  53.28 

-14.501 

-22  26  20.2 

+4.41 

0:i3.4 

1 

19  48  39.70 

49.499 

-21  21    8.7  1    45.98 

22  59.3 

2 

19  18  53.33 

9.50Q 

22  24  33.6 

4.47      0  30.5 

2 

19  49  37.75 

9.416 

21  18  44.8        6.08 

22  56.3 

3 

19  19  53.39 

9.509 

22  22  45.6 

4.53      0  27.5 

3 

19  50  35.64'      9.409* 

21  16  20.0        6.06 

22  53.3 

4 

19  20  5.3.47 

9.503 

22  20  56.2 

4.59     0  24.6 

4 

19  51  33.37 

9.409 

21  13.54.3,      6.00 

22  50.3 

5 

1 

19  21  53.56 

9.504 

22  19    5.3 

4.&S 

0  21.7 

5 

19  52  30.93 

9.305 

21  11  27.8  1      6.19 

22  47.4 

1 

1   6 

19  22  53.6G 

-l'9.504 

-22  17  13.0 

-1-4.71 

0  18.8 

6 

19  53  28.32 

49.388 

-21    9    0.6      46.15 

22  44.4 

■    7 

19  23  53.76 

9.504 

22  15  19.3 

4.77 

0  15.8 

7 

19  54  25.53 

9.380 

21    6  32.6 

6.18 

22  41.4 

,   8 

19  24  53.66 

9.504 

22  13  24.3 

4.89 

0  12.9 

8 

19  55  22.56 

9.379 

21    4    3.9 

6.91 

22  .38.4 

9 

19  25  53.95 

9.503 

22  1 1  27.6 

4.88 

0  10.0 

9 

19  56  19.39 

9.364 

21     1  34.5 

6.94 

22  35.4 

,10 

19  26  54.02 

9.503 

22   9  30.0 

4.94 

0    7.1 

10 

19  57  16.04 

9.356 

20  59    4.5 

6.97 

22  32.4 

II 

19  27  54.07 

•1^509 

-22    7  30.8 

+4.99 

0    4.2 

11 

19  58  12.48 

-14.348 

-20  56  33.8 

46.30 

22  29.4 

12 

1928  54.10 

9.501 

22    5  30.3 

*-^  )  as  m!i 

12 

19  59    8.73 

9.339 

20  54    2.4 

6.39 

22  26.4 

13 

19  29  54.09 

9.500 

22    3  28.5 

5.11  1  23  55.3 

13 

20    0   4.76 

9.330 

20  51  30.5 

6.34 

22  23.4 

14 

19  30  54.05 

9.496 

22    1  25.4 

5.16 1  23  52.3 

14 

20    1    0.57 

9.391 

20  48  58.1 

6.36 

22  20.4 

15 

19  31  53.97 

9.496 

21  59  21.0 

5.91 

23  49.4 

15 

20    1  56.16 

9.311 

20  46  25.1 

6.38 

22  17.4 

16 

19  32  53.84 

•H9.494 

-21  57  15.4 

-1-5.96 

23  46.4 

16 

20    2  51.52 

-14.301 

-20  43  51.6 

4«.40 

22  14.3 

17 

19  33  53.65 

9.401 

21  55    8.5 

5.31    23  43.5 

17 

20    3  46.64        9.991  1 

20  41  17.7!      6.49 

22  11.3 

18 

19  34  53.40 

9.488 

21  5:)    0.3 

5.36   23  40.6 

18 

20    4  4 1 .52        9.9B1 

20  38  43.5        6.44 

22    8.3 

19 

19  :i5  5:).08 

9.465 

21  50  50.9 

5.41    23  37.7 

19 

20    5  30.15 

9.971  , 

20  36    8.8,      6.45 

22    5.2 

20 

19  36  52.69 

9.489 

21  48  40.3 

5  46   23  34.7 

20 

20    6  30.53  :      9.960  ' 

20  33  33.8  \      6.47 

22    2.2 

21 

19  37  52.21 

•14.479 

-21  46  28.6 

•)-5.5i  2;)3i.d 

21 

1 
20    7  24.64     49.949 

-20  30  58.5      46.48   21  59.1 

22 

19  38  51.64 

9.475 

21  44  15.7 

5.56   23  28.8 

22 

20    8  18.48       9.938 

20  28  23.0        6.49   21  56.1 

23 

19  39  50.98 

9.471 

21  42    1.7 

5.61    23  2.5.9 

23 

20    9  12.05,      9.996 

20  25  47.2,      6.50   21  53.0 

24 

19  40  50.22 

9.466 

21  39  46.6 

5.66   23  22.9 

24 

20  10    5.33       9.914 

20  23  11.2        6.50   21  50.0 

25 

19  41  49.35 

9.461 

21  37  30.4 

5.70    23  20.0 

25 

20  10  58.33       9.909 

20  20  35. 1  !      6.51 

21  46.9 

26 

19  42  48.37 

•14.466 

-21  35  13.2 

-1-5.74   23  17.0 

26 

20  11  51.04     49.J90 

1 
-20  17  58.9      46.51,21  43.9 

27 

19  43  47.26 

9.451 

21  32  54.9 

5.79   23  14.1 

27 

20  12  43.46!     9.178' 

20  15  22.6!      6.51    21  40.8 

28 

19  44  40.02 

9.446 

21  30  35.6 

5.83   23  11.1 

28 

20  13  35.56       9.165; 

20  12  46.2        6.59,21  37.8 

29 

19  45  44.65 

9.440 

21  28  15.3 

5.87    23    8.1 

29 

20  14  27.:i6       9.159 

20  10    9.8       6.59   21  34.7 

30 

I 

19  46  43.15 

9.434 

21  25  54.0 

6.91    23    5.2 

30 

20  15  18.86       9.;39 

1 

20    7  33.5        6.51*21  31.6 

31 

19  47  41.50 

•f9.498 

-2123  31.8 

45.96,23    2.2 

31 

20  16  10.02     49.195 

-20    4  57.3      46.51 

21  28.5 

32 

19  48  39.70 

44.499 

-2121 

8.7 

45.96   22  59.3 

32 

20  17    0.87  '   44.119 

1 

-20    2  21.1  '    46.60 

1 

21  25.6 

1 

1 

Day  of  tbo  M( 

ODth. 

9d. 

lOtb 

• 

ISth. 

96th. 

Day  of  the  M( 

DDth. 

eter  .  « 

M. 

lith. 

19th. 

97  Ui. 

Polar  Semidiameter  .  . 

15.3 

1^:3 

15.4 

15.4 

Polar  Semidiam 

15.5 

]5!6 

I5!8 

It 
16.0 

Horizontal  Parallax  /  . 

1 

1.4 

1.4 

1.4 

1.5 

Horizontal  Parallax  .  . 

1.5 

1.5 

1.5 

1.5 

Non.— Tb 

•  alsn  +  indicate*  north  declinations :  iiie  sign  —  indioatee  so 

nth  decUnatione. 

« 
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OrBMEU  WIGH  MTSAN  TIME. 

BIAJKCH. 

1 

AFKIL. 

1   1 

a 

At 

1 

A.m»arenl 

Ancensioii. 

Var.of 
R.  A. 
fori 
Hoar. 

Apparent 
Deoiination. 

Var.of 
Docl. 
fori 
Hour. 

HeridlaD 
Pmmm^o. 

• 

h    m 
21  34.7 

• 

g 

o 

1 

1 

AaoenaioD. 

Var.of 
B.A. 
fori 
Hoar. 

Apnarent 
Deoiination. 

Var.of 
DecL 
fori     , 
Hour.    1 

leridian 
Pmmmtfi. 

yoon. 

Noon. 

Noon, 

• 

JvOOft. 

Noom* 

ifoon. 

Nowi, 

i^oon. 

It     nt     • 
20  14  27.36 

n 

O        t        It 

-20  10    9.8 

46.58 

h    m    a 
20  38  10.83 

a 
41.635 

Q        1        tl 

-18  52  54.9 

4«.66 

h    ni 
19  56.3 

*2 

20  15  18.85 

8.130 

20    7  3:J.5 

6.61 

21  31.6 

2 

20  38  49.81 

1.614 

18  50  39.7 

5.60, 

19  53.0 

3 

20  16  10.02 

9.19ft 

20    4  57.3 

6.S1 

21  28.5 

3 

20  39  28.29 

1.508 

18  48  25.9 

5.54 

19  49.7 

4 

20  17    0.87 

9.119 

20    221.1 

6.50 

2125.5 

4 

20  40    6.28 

1.579 

18  46  13.6 

5.46  1 

19  46.4 

5 

20  17  51.40 

9.N6 

19  59  45.1 

6.50 

21  22.4 

5 

20  40  43.75 

1.551 

18  44    2.7 

5.49 

19  46.1 

6 

20  10  41.59 

14.064 

-19  57    9.3 

46.48 

21  19.3 

6 

20  4120.72 

4-1.530 

-18  41  53.3 

45.86 

1 

19  39.8 

7 

20  19  31.44 

9.070 

19  54  33.6 

648 

21  16.2 

7 

20  41  57.16 

1.506 

18  39  45.5 

5.88  1 

19  36.4 

8 

20  20  20.96 

9.056 

19  51  58.2 

6.47 

21  13.1 

8 

20  42  33.09 

1.466 

18  37  39.2 

5.93 

19  33.1 

9 

20  21  10.13 

9.041 

I9  49  2:).2 

6.45 

21  10.0 

9 

20  43    8.48 

1.464 

18  35.34.6 

5.16 

19  29.8 

10 

20  21  58.94 

9.096 

19  46  48.5 

6.44 

21    6.8 

10 

20  43  43.34 

1.441 

18  33  31.7 

5.68 

19  26.4 

li 

20  22  47.39 

49.011 

-19  44  14.1 

46.43 

21    3.7 

11 

20  44  17.65 

41.418 

-18  3130.5 

45.01 

19  23.1 

12 

20  2:)  35.48 

1.906 

19  41  40.1 

6.41 

21    0.5 

12 

20  44  51.41 

1.305 

182931.0 

4.84. 

19  19.7 

.»3 

20  24  23.20 

1.961 

19  39    6.5 

6.30 

20  57.4 

13 

20  45  24.62 

1.379 

18  27  33.4 

4.87. 

19  16  3 

14 

20  25  10.54 

1.965 

19  36  33.5 

6.37 

20  54.2 

14 

20  45  57.26 

1.346 

18  25  37.7 

4.78 

1 

19  12.8 

15 

20  25  57.50 

1.040 

19  34    1.0 

6.34 

20  51.1 

15 

20  46  29.33 

1.394 

18  23  43.8 

4.71 

19   9.4 

16 

20  26  44.07 

•f  1.939 

-19  31  29.1 

46.39 

20  47.9 

16 

20  47    0.82 

41.800 

-18  21  51.9 

44.63 

19   6.0 

17 

20  27  30.24 

1.915 

19  28  57.9 

6.99 

20  44.7 

17 

20  47  31.73 

1.975 

18  20    2.0 

4.54 

19    2.5 

18 

tW  28  16.01 

1.606 

19  26  27.3 

6.96 

2041.5 

18 

20  48   2.04 

1.950 

18  18  14.2 

4.45' 

1 

1859.1 

19 

20  29    1.37 

1.681 

19  23  57.5 

6.93 

20  38.3 

19 

20  48  31.76 

1.9S5 

18  16  28.5 

4.36 

18  55.6 

.«) 

20  29  46.31 

1.864 

19  21  28.4 

6.90 

20  35.1 

20 

20  49   0.87 

1.900 

18  14  44.9 

4.9f7 

18  52.2 

1^1 

20  30  30.83 

f  1.846 

-19  19   0.0 

46.16 

20  31.9 

21 

20  49  29.37 

41.175 

-18  13    3.5 

44.18 

18  48.7 

*J 

20  31  14.91 

1.898 

19  16  32.6 

6.13 

20  28.7 

22 

20  49  57.26 

1.148 

18  11  24.4 

4.08 

18  45.2 

23 

20  31  58.56 

1.810 

19  14    6.0 

6.09 

20  2.5.5 

23 

20  50  24.53 

1.199 

18    9  47.5 

3.88 

1841.7 

24 

20  32  41.77 

1.701 

19  1140.4 

6.05 

20  22.3 

24 

20  50  51.17 

1.067 

18   8  12.9 

3.68 

16  38.2 

:25 

1 

20  33  24.53 

1.779 

19    9  15.8 

6.01 

20  19.1 

25 

20  51  17.18 

1.071 

18   6  40.7 

3.79 

18  34.7 

26 

20  34    6.84 

41.753 

-19    0  52.2 

4-5.97 

20  15.9 

26 

20  51  42.55 

41.044 

-18   5  10.9 

43J8 

18  31.2 

27 

20  :U  48.68 

1.734* 

19    4  29.8 

5.09 

20  12.7 

27 

20  52   7.28 

1.017 

18    3  43.5 

3.58 

18  27.7 

;2d 

20  35  30.06 

1.715 

19   2   8.4 

587 

20    9.4 

28 

20  52  3l.:)6 

0.900 

18   2  18.5 

8.48 

18  24.1 

29 

2^36  10.97 

1.695 

18  59  48.2 

5.89 

20   6.1 

29 

20  52  54.79 

0.963 

18   0  56.1 

3.88, 

18  20.6 

30 

20  36  51.40 

1.675 

18  57  29.1 

5.77 

20   28 

30 

20  53  17.57 

0.836 

17  59  36.2 

%M 

18  17.0 

31 

20  37  31.36 

41.655 

-1855  11.4 

46.79 

19  59.6 

31 

20  53  39.68 

40.808 

-17  58  18.9 

43.17 

18  13.5 

132 

1 

20  38  10.83 

4-1.635 

-18  52  54.9 

44.66 

19  56.3 
Slat. 

32 

Po 
Ha 

20  54    1.13     4«.no 

-17  67    4.2 

43.06 

18   9.9 
f4th. 

Day  of  the  H 

onih. 

Tth. 

16th 

• 

9Sd. 

Day  of  the  Month. 

6th. 

leth. 

Polmr  S«iDidiameter  .  . 
HorizonUl  Parallax  .  . 

1.5 

i(;:5 

1.6 

\Sj6 
1.6 

1      17.1 
»        1.6 

lar  Semidiameter  .  . 
tfizontal  Parallaz  .  . 

•        •        •        V 

■      ft     •     • 

Xijb 
1.6 

1.7 

18.4 
1.7 

The  ■icB  +  preflxfld  to  the  1 
UaotaaredMiwaiag.    Tl 

loorlyehaiigeofdoclination  indieataa 
10 — aign  iadioataa  that  north  doelinal 

that  north  decUnationa  i 
lona  are  decreaalng  and 

ire  inereaaiaf  and  aontfadaeUa*- 
aonth  declinatioaa  incraaalwg. 

_  _ 
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GREENWICH  MEAIJT  TIME. 


MAT. 


d 

o 


p 


I 

2 
3 
4 
5 

6 

7 

6 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


Apparent 

Bight 
Ascension. 

Var.of 
R.A. 
fori 
Honr. 

Noon. 

Koon. 

b    m     s 

s 

20  53  39.68 

-H>.908 

2054    1.13 

0.880 

20  54  21.91 

0.898 

20  54  42.02 

0.894 

20  55    1.45 

0.705 

20  .55  20.19 

■W.787 

20  55  38.25 

0.738 

20  55  55.60 

0.700 

20  56  12.26 

0.080 

20  56  28.21 

0.090 

20  56  43.44 

4«.e90 

20  56  57.96 

0.900 

20  57  11.75 

0.M0 

20  57  24.82 

0.989 

20  57  37.14 

0.490 

20  57  48.73 

•H>.488 

20  57  59.58 

0.437 

20  58   9.69 

0.400 

20  58  19.04 

0.379 

20  58  27.63 

0.313 

20  58  35.48 

■K0.319 

20  58  42.57 

0J»0 

20  58  48.89 

0.948 

20  58  54.46 

0Jtl6 

20  58  59.26 

0.184 

20  59    3.30 

+0.199 

20  59   6.57 

0.190 

20  59   9.08 

0.009 

20  59  10.82 

0.057 

20  59  11.80 

40.095 

20  59  12.01 

—0.007 

20  59  11.46 

-0.030 

Apparent 
DeoUnation . 

Var.of 
Deol. 
fori 
Hoar. 

No<m. 

Ifoon. 

0        *        If 

-17  58  18.9 

It 
+3.17 

17  57    4.2 

8.00 

17  55  52.1 

9.95 

17  54  42.7 

9.84 

17  53  30.1 

9.79 

-17  52  32.1 

+9.61 

17  51  31.0 

9.49 

17  50  32.6 

9.37 

17  49  37.0 

9.95 

17  48  44.5 

9.13 

-17  47  54.8 

+9.01 

17  47    8.1 

1.80 

17  46  24.3 

1.70 

17  45  43.5 

1.03 

17  45    5.8 

1.51 

-17  44  31.1 

+1.38 

17  43  59.6 

1.99 

17  4331.1 

1.19 

17  43    5.8 

0.90 

17  42  43.6 

086 

-17  42  24.6 

+0.73 

17  42    8.8 

0.00 

17  41  56.2 

0.40 

17  41  46.8 

0.33 

17  41  40.6 

0.90 

-17  41  37.6 

+0.06 

17  41  37.9 

-0.07 

1741  41.4 

0.91 

17  41  48.1 

0.35 

17  41  58.1 

0.40 

-17  42  11.3 

-0.09 

-17  42  27.7 

-0.75 

Ueridian 
Passage. 


ll      lU 

8  13.5 
8  9.9 
8  6.3 
8  .2.7 
7  59.1 

7  55.4 
7  51.8 
7  48.3 
7  44.5 
7  40.8 

7  37.1 
7  33.4 
7  29.7 
7  26.0 
7  22.2 

7  18.5 
7  14.7 
7  10.9 
7  7.2 
7    3.4 

6  59.6 
6  55.7 
6  51.9 
6  48.1 
6  44.2 

6  40.3 
6  36.4 
6  32.5 
6  28.6 
6  24.7 

6  20.8 
6  16.8 


JUNE. 


XI 

*» 

p. 

o 
o 

I 


I 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Asoeuslon. 

Var.of 
B.A. 
fori 
Hoar. 

Noon.' 

Kotm. 

fa    nt     8 

s 

20  59  11.46 

-0.039 

20  59  10.14 

0.071 

20  59    8.05 

0.J03 

20  59    5.20 

0.135 

20  59    1.59 

0.167 

20  58  57.21 

-0.100 

20  58  52.06 

O.930 

20  58  46.15 

0.909 

20  58  39.48 

0.994 

20  58  32.05 

0.396 

20  58  23.86 

-0.358 

20  58  14.91 

0.380 

20  58   5.20 

0.490 

20  57  54.75 

0.451 

20  57  43.56 

0.489 

20  57  31.62 

-0.513 

20  57  18.94 

0.543 

20  57    5.55 

0.573 

20  56  51.43 

0.603 

20  56  36.61 

0.639 

20  56  21.08 

-0.061 

20  56    4.86 

0.600 

20  55  47.96 

0.716 

20  55  30.38 

0.746 

20  55  12.14 

0.774 

20  54  53.25 

-0.801 

20  54  33.72 

0.887 

20  54  13.56 

0.853 

20  53  52.79 

0.678 

20  53  31.41 

0.908 

20  53   9.44 

-0.098 

20  52  46.88 

-0.050 

Apparent 
D«oliuatlon. 

Var.of 
Deol. 
fori 
Honr. 

Noim. 

Nwm, 

O        1        u 

-17  42  27.7 

-0.75 

17  42  47.3 

0.60 

17  43  10.1 

1.09 

17  43  36.2 

1.15 

17  44    5.4 

1J» 

-17  44  37.9 

-l.« 

17  45  13.5 

1.55 

17  45  52.3 

1.68 

17  46  34.3 

1.81 

17  47  19.4 

1.94 

-17  48   7.6 

-9.07 

17  48  58.9 

9.90 

17  49  53.3 

9.33 

17  50  50.8 

9.46 

17  5151.2 

9.50 

-17  52  54.7 

-9.71 

1754    I.I 

9.83 

17  55  10.3 

9.95 

17  56  22.5 

3.06 

17  57  37.4 

3.18 

-17  58  55.1 

-3.99 

18   0  15.5 

8.40 

18    1  38.6 

3.51 

18    3    4.2 

3.09 

18    4  32.4 

3.73 

-18   6    3.0 

-3.83 

18   7  36.1 

3.93 

18   9  11.5 

4.09 

18  10  49.1 

4.11 

1812  29.0 

4.90 

-18  14  11.0 

-4.99 

-18  15  55.0 

-4.96 

Meridian 


h    m 

0  16.8 
6  12.9 
6  8.9 
6  4.9 
6   0.9 

5  56.9 
5  52.9 

5  48.8 
5  44.8 
5  40,7 

• 

5  36.6 
5  32.5 
5  28.4 
5  24.3 

5  20.2 

5  16.1 
5  11.9 
5  7.8 
5  3.6 
4  59.4 

4  55.2 
4  51.0 
4  46.8 
4  42  5 
4  38.3 

4  34.1 
4  29.8 
4  25.5 
4  21.2 
4  17.0 

4  12.6 
4    8.3 


Day  of  the  Month. 


Polar  Semidimmeter 
Horizontal  Parallax 


9d. 


1.8 


lOtb. 


II 
19.3 

1.8 


18th. 


I9'!!8 
1.9 


96tli. 


Day  of  the  Month. 


20:3 
1.9 


Polar  Samidiamater 
Horisontal  Parallax 


8d. 


2d!8 
2.0 


11th. 


21^3 
2.0 


loth. 


21'^ 
S.1 


97th. 


2£2 
S.1 
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1 

GBEEIirvyiOH  MBAir  TIME. 

1 

JULY. 

1 

AUQUST. 

• 

J9 
w 
S 
O 

Vi 

o 
1 

Apparent 
Aftcmisinii. 

Sooti. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
Paaaftge. 

« 

1 

e 
1 

Apparent 

ragbt 
Ascension. 

Var.of 

KA. 

fori 

Honr. 

Apparent 
Deolinatlon. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
Pauaee. 

2fo<m. 

Noon. 

Noon. 

Noon, 

JvJMWI. 

NoQn. 

JfOMt. 

h    m     s 
20  53    9.44 

« 
HI.9aB 

O         1         It 

-18  14  11.0 

-4JB9 

h    m 
14  12.6 

b    m     B 
20.38  21.67 

8 

-1.393 

0     1     t> 
-19  17    3.9 

-5.93 

b    m 
11  55.9 

2 

20  52  46.88 

0.998 

18  15  55.0 

4.38 

14    8.3 

2 

20  37  49.91 

1.389 

19  19    9.3 

5.90 

11  51.5 

3 

20  52  23,75^ 

0.975 

18  17  41.0 

4.46 

14    4.0 

3 

20.37  18.19 

1.890 

19  21  13.9 

5.17 

1 1  47.0 

4 

20  52    0.07 

0.996 

18  19  28.9 

4.54 

13  59.7 

4 

20  36  46.55 

1.317 

19  23  17.6 

5.13 

1 1  42.5 

5 

20  51  35.85 

1.080 

18  21  18.6 

4.61 

13  55.4 

5 

20  36  15.00 

1.313 

19  25  20.3 

6.00 

1138.1 

6 

2051  11.10 

-1.049 

-18  23  10.2 

-4.68 

13  51.0 

6 

20  35  4.3.56 

-1.307 

-19  27  22.1 

-5.05 

1133.6 

7 

20  50  45.83 

1.003 

18  25    3.5 

4.75 

13  46.7 

7 

20  35  12.26 

1.301 

19  29  22.7 

5.00 

II  29.2 

8 

20  50  20.07 

1.003 

18  26  58.4 

4.89 

13  42.3 

8 

20  34  41.11 

1.904 

19  31  22.2 

4.95 

1 1  24.7 

d 

20  49  53.a3 

1.103 

18  28  54.8 

4.88 

13  37.9 

9 

20  34  10.15 

1.988 

19  33  20.5 

4.90 

1120.3 

10 

20  49  27.11 

1.189 

18  30  52.7 

4.94 

13  33.5 

10 

20  33  39.40 

1.977 

19  35  17.4 

4.84 

11  15.9 

11 

20  48  59.95 

-1.140 

-18  32  51.9 

-4.99 

13  29.2 

11 

20  33    8.88 

-1.967 

-19  37  12.9 

-4.78 

11  11.4 

U 

20  48  32.35 

1.158 

18  34  52.4 

5.04 

13  24.8 

12 

20  32  38.60 

1.956 

19  39    6.9 

4.78 

11    7.0 

13 

20  48    4.34 

1.175 

18  36  54.0 

5.09 

13  20.4 

13 

20  32    8.60 

1.944 

19  40  59.4 

4.65 

11    2.6 

14 

20  47  35.93 

1.199 

18  38  56.8 

5.13 

13  16.0 

14 

20  31  38.90 

XSBi 

19  42  50.3 

4.58 

10  58.2 

15 

20  47    7.14 

1.907 

18  41    0.6 

5-.  17 

13  11.5 

15 

20  31    9.53 

\AYl 

19  44  39.4 

4.51 

10  53.7 

16 

20  46  38.01 

-1.991 

-18  43    5.2 

--5.91 

13    7.1 

16 

20  30  40.50 

-1S09 

-19  46  26.8 

-4.44 

10  49.3 

17 

20  46    8.54 

1.935 

18  45  10.7 

5.94 

13    2.7 

17 

20  30  11.83 

1.186 

19  48  12.4 

4.36 

10  44.9 

m 

20  45  38.76 

1.948 

18  47  16.9 

5.97 

12  58.3 

18 

20  29  43.55 

1.170 

19  49  56.1 

4.98 

10  40.5 

19 

20  45    8.69 

1.950 

18  49  23.7 

5.99 

12  53.8 

19 

20  29  15.69 

1.159 

19  51  37.8 

4.90 

10  36.1 

20 

20  44  38.35 

1.909 

1851  31.1 

5.31 

12  49.4 

20 

20  28  48.26 

1.134 

19  53  17.5 

4.19 

10  31.8 

21 

20  44    7.76 

-1.979 

-18  53  38.8 

-5.33 

12  45.0 

21 

20  28  21.27 

-1.115 

-19  54  55.2 

-4.09 

10  27.4 

t» '  ^  43  36.96 

1.9B8 

18  55  46.8 

5.34 

12  40.5 

22 

20  27  54.75 

1.004 

19  56  30.8 

3.94 

10  23.0 

23.  20  43    5.95 

1.905 

18  57  55.1 

5.34 

12  36.1 

23 

20  27  28.73 

1.073 

19  58    4.1 

3.86 

10  18.7 

24  i  20  42  34.77 

1.309 

19    0    3.5 

5.35 

12  31.6 

24 

20  27    3.21 

1.058 

19  59:)5.3 

3.75 

10  14.3 

25 

20  42   3.43 

1.306 

19    2  12.0 

5.35 

12  27.2 

25 

20  26  38.21 

1.030 

20    i    4.3 

3.86 

10  10.0 

26 

20  41  31.97 

-1.313 

-19    4  20.3 

-5.34 

12  22.7 

26 

20  26  13.74 

-1.007 

-20    2  30.9 

-3.56 

10    5.6 

27120  41    0.39 

1.317 

19    6  28.5 

5.33 

12  18.3 

27 

20  25  49.84 

0.984 

20    3  55.2 

3.46 

10    1.3 

28 

20  40  2rt.73 

1.390 

19    8  36.4 

5.39 

12  13.8 

28 

20  25  26.50 

0.960 

20    5  17.2 

3.36 

9  57.0 

29 

20  39  57.00 

1.399 

19  10  44.1 

5.30 

12    9.3 

29 

20  25    3.75 

0.095 

20    6  36.7 

3.06 

9  52.7 

30 

20  39  25.24 

1.393 

19  12  51.2 

5.98 

12    4.9 

30 

20  24  41.60 

0.910 

20    7  53.9 

3.16 

9  48.4 

31 

20  38  53.45 

-1.394 

-19  14  57.9 

-5.96 

12    0.4 

31 

20  24  20.06 

-0.884 

-20    9   8.5 

-3.06 

944.1 

32 

20  38  21.67 

-1.393 

-19  17    3.9 

-5.93 

11  55.9 

32 

20  23  59.14 

H).858 

-20  10  20.7 

-4.06 

9  39.9 

Day  of  the  Montb. 

5tb. 

18th. 

9Ut. 

9»th. 

Day  of  the  M< 

mth. 

leter  .  . 
illax  .  . 

•th. 

Uth. 

91d. 

80tb. 

Polar  Semidiaaieter  .  . 
Horizontal  Parallax  .  . 

2^!6 
2.1 

22:g 

2.1 

>      2d!o 
2.2 

23:1 
2J2 

Polar  Semidiam 
Horisontal  Pan 

2:^:1 
2J2 

22J) 
2i2 

22> 
2.1 

ti 
22.4 

3.1 

Tteaign  4-p««flxBd<to(liel 

tiMiaaradMnadag.   Th 

1 

tooriy  ohaago  ofdeollitatioa  Indloatai  thai  north  daftWiiatfoaa  are  taowatog  and  aonth  diwMia- 
16  ilgn  ^  Indloateo  that  north  dftotinaUona  are  dacinaaing  and  ooath  dedfnatlona  tneraaalng. 
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OBEBNWIOH  MEAN  TIME. 


3 

a 
e 

O 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

II 
19 
13 
14 
15 

16 
17 
16 
19 
90 

91 
99 
93 
94 
95 

96 
97 
98 
99 
30 

31 
39 


SEPTEMBEB. 


Apparent 

Bight 
Ascension. 


Noon, 


h    Bi     i 
90  93  59.14 

90  93  38.86 

90  93  19.93 

90  93    0.97 

90  9941.99 

90  99  94.39 
90  99  7.49 
90  91  51.30 
90  91  35.84 
90  91  91.10 

90  91  7.11 
90  90  53.90 
90  90  41.44 
90  90  99.75 
90  90  18.83 

90  90  8.71 
90  19  59.37 
90  19  50.83 
90  19  43.09 
90  19  36.16 

90  19  30.04 
90  19  94.73 
90  19  90.94 
90  19  16.56 
90  19  13.70 

90  19  11.65 
90  19  10.49 
90  19  10.00 
90  19  10.41 
90  19  11.69 

90  19  13.66 
90  19  16.51 


Var.of 
B.  A. 
fori 
Honr. 


Noon. 


0.831 
0.804 
0.778 
0.748 

-0.719 
0.881 
Oj8SO 
0.888 
0.580 


0.539 
0.503 
0.471 
0.438 

-0.405 
0.379 
0.330 
0.308 
0.979 


OJ 
0.171 
0.137 
0.100 

H).088 
-0.034 

0.000 
•HI.034 

0.088 

40.109 
40.138 


Appureut 
Declination. 


Noon. 


O        I        II 

-90  10  90.7 
90  1 1  30.4 
90  19  37.6 
90  13  49.9 
90  14  44.9 

-90  15  43.6 
90  16  40.4 
90  17.34.5 
90  18  96.0 
90  19  14.8 

-90  90  0.9 
90  90  44.3 
90  91  95.0 
90  99  9.9 
90  99  38.1 

-90  93  10.5 
90  93  40.1 
90  94  7.0 
90  94  31.1 
90  94  59.5 

-90  95  11.0 
90  95  96.8 
90  95  39.8 
90  95  50.0 
90  95  57.4 

-90  96  9.1 
90  96  4.0 
90  96  3.1 
90  95  59.5 
90  95  53.9 

-90  95  44.0 
-90  95  39.9 


Var.  of 
Decl. 
fori 
Hoar. 


Noon. 


$1 
-9.98 

9.85 

9.75 

9.64 

9.53 

-9.49 
9.31 
9.90 
9.80 
1.98 

-1.88 
1.75 
1.64 
1.50 
1.41 

-1.30 
1.18 
1.07 
0.95 
0.88 

H).71 
OUW 
0.48 
0.38 
0.95 

-0.14 

-0.09 

40.10 

0.91 

0.33 

40.44 
40.56 


Meridian 


D«y  of  the  Month. 


Polar  Semidiaaieter 
Horizontal  Parallax 


7th. 


9S{;0 
9.1 


»th. 


h    m 
9  39.9 

9  35.6 

9  31.3 

9  97.1 

9  99.9 

9  18.7 
9  14.5 
9  10.3 
9  6.1 
9    1.9 

8  57.7 
8  53.6 
8  49.5 
8  45.3 
841.9 

8  37.1 
8  33.1 
8  99.0 
8  94.9 
8  90.9 

8  16.9 
8  19.9 
8  8.9 
8  4.9 
8   0.9 

7  56.9 
7  53.0 
7  49.0 
7  45.1 
7  41.9 

7  37.3 
7  33.4 


91% 
9.0 


9Sd. 


■*» 

a 

o 

e 


91.1 
2.0 


I 
9 
3 
4 

5 

6 
7 
8 
9 
10 

II 
19 
13 
14 
15 

16 
17 
18 
19 
90 

91 
99 
93 
94 
95 

96 
97 
98 
99 
30 

31 
39 


OOTOBEB. 


Apparent 

l&ght 
Ascension. 


Noon. 


h    m     s 
90  19  13.66 

90  19  16.51 

90  19  90.17 

90  19  94.65 

90  19  99.94 

90  19 .36.04 
90  19  49.95 
90  19  50.66 
90  19  59.19 
90  90   8.59 

90  90  18.66 
90  90  99.59 
90  90  41.39 
90  90  53.83 
90  91    7.14 

90  91  91.93 
90  91  36.09 
90  91  51.79 
90  99  8.19 
90  99  95.98 

90  99  43.18 
90  93  1.83 
90  93  91.99 
90  93  41.34 
90  94    9.19 

90  94  93.75 
90  94  46.01 
90  95  8.98 
90  95  39.64 
90  95  56.99 

90  96  99.09 
90  96  47.73 


Var.of 
R.A. 
fori 
Hoar. 


JVeon. 


s 
40.109 

0.138 
0.170 
0.904 
0J»7 

40.971 
0.305 
0.338 
0.379 
0.408 

40.430 
0.479 
0.505 
0.538 
0.571 


0.835 
0.087 
0.800 
0.730 

40.781 
0.799 
0.883 
0.853 
0. 


40.913 
0.949 
0.971 
1.000 
l.< 


41.057 
4-1.085 


Apnarei 
[>eollnati 


»nt 
Deollnatlon. 


Noon. 


O        I        II 

-90  95  44.0 
90  95  39.9 
90  95  17.6 
90  95  0.3 
90  94  40.9 

-90  94  17.4 
90  93  51.9 
90  93  93.6 
90  99  59.7 
90  99  19.0 

-90  91  49.6 
90  91  3.6 
90  90  91.8 
90  19  37.3 
90  18  60.9 

-90  18  0.3 
90  17  7.8 
90  16.19.6 
90  1514.7 
90  14  14.9 

-90  13  11.1 
90  19  5.3 
90  10  56.9 
90  9  45.8 
90    8  39.9 

-90  7  15.9 

90  5  57.1 

90  4  35.8 

90  3  11.8 

90  145.3 

-90   0  16.9 
-19  58  44.6 


Var.of 
Decl. 
fori 
Hoar. 


Noon. 


40.44 
0.65 

0.87 
0.78 
0.89 

4-1.01 
1.19 
1.98 
1J5 
1.48 

4-1^7 
IM 
1.88 
1.91 
9.83 

49.14 
9J5 
9.38 
9.47 
9.58 


Meridian 
Pwsssge. 


9.80 
9.91 
3.09 
3.13 

43.93 
3.34 
3.45 
3.56 

3.88 

43.77 
43.87 


Day  of  the  Hooth. 


Polar  Senidianietor 
HorixonUl  Parallax 


let. 


90.6 
1.9 


9th. 


2(Cl 
1.9 


ITOu 


"IB  iST 
7  37.3 

7  33.4 

7  99.6 

7  95.7 

7  91.9 

7  18.1 
7  14.9 
7  10.4 
7  6.6 
7   9.9 

6  50.1 
6  55.4 
6  51.6 
6  47.9 
6  44.9 

6  40.5 
6  36.8 
6  33.9 
6  90.5 
6  95.9 

6  99.9 
6  18.6 
6  15.0 
6  IJ.4 
6   7.8 

6  4.3 
6  0.7 
5  57.1 
5  5.1.6 
5  50.1 

5  46.6 
5  43.1! 


1^j6 


96th. 

itfj 
1.8 


KoTi.--The  aicn  +  iDdieates  north  deeUnalloiia  i  the  bUd  —  ladSoatea  aonth  deeUnaMona. 
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• 

ftRTCT^JNWrnR  MF/AT^  TTMl?i 

NUVJ£MBEB. 

DECEMBEB. 

a 

o 

o 
& 

1      1 

Aaoenaion. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Deoh 
fori 
Hoar. 

Meridian 
PaaHtge. 

• 

0 

P 

1 

Appureut 
Ascension. 

Var.of 
ILA. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 

Decl. 

fori 

Honr. 

Meridian 
Passage. 

Noon. 

J^OOII. 

Noon, 

Nooti. 

Noon. 

Noon. 

Noon. 

Noon. 

b    m     • 
20  26  47.73 

• 
41.065 

O        1        It 

-19  58  44.6 

+8.87 

li    in 
5  43.1 

b     Dl      8 

20  44  16.45 

8 
+1.777 

0        1        n 

-18  53  45.4 

II 
•M.90 

h    ni 
4    2.5 

i    2    2027  14.10 

1.113 

19  57  10.5 

3.98 

5  :)9.6 

2 

20  44  59.33 

1.796 

18  50  58.6 

7.00 

3  59.3 

31  20  2741.13 

1.140 

19  55  3.3.8 

4.00 

5  36.1 

3 

20  45  42.63 

1.813 

18  48   9.5 

7.10 

3  56.1 

4    20  28    8.B2 

l.l«7 

19  53  54.5 

4.19 

5  .32.7 

4 

20  46  26.35 

1.831 

18  45  18.2 

7.19 

3  52.9 

;    5,  20  28  37.16 

1.194 

19  52  12.8 

4.90 

5  29.2 

5 

20  47  10.49 

1.848 

18  42  24.6 

7.29 

3  49.7 

1 

I    6    20  29    6.14 

+1.S91 

-19  50  28.5 

+4.40 

5  25.6 

6 

20  47  .'S5.04 

•1-1.865 

-18  39  28.8 

+7.38 

3  46.5 

7    20  29  35.76 

1.947 

19  48  41.7 

4.50 

5  22.3 

7 

20  48  39.99 

1.881 

18  36  30.7 

7.47 

3  4:).3 

8    20  30    6.00 

1.973 

19  46  52.4 

4.61 

5  18.9 

8 

20  49  25.33 

1.897 

18  33  30.4 

7.56 

3  40.2 

'    11    20  30  36.87 

1.990 

19  45   0.7 

4.71 

5  15.4 

9 

20  50  11.06 

1.913 

18  30  27.9 

7.65 

3  37.0 

10 

20  31    8.34 

1.394 

19  43    6.4 

4.81 

5  12.0 

10 

20  50  57.17 

1.999 

18  27  23.2 

7.74 

3  33.8 

II    20  3140.43 

+1.949 

-19  41    9.6 

+4.98 

5    8.6 

11 

20  51  43.64 

+1.944 

-18  24  16.3 

+7.83 

3  30.6 

,12    20  32  13.12 

1.374 

19  39  10.4 

5.09 

5    5.2 

12 

20  52  30.47 

1.959 

18  21    7.2 

7.98 

3  27.5 , 

13    20  32  46.:)!) 

1.399 

I9:)7    8.6 

5.19 

5    1.8 

13 

20  53  17.66 

1.973 

18  17  56.0 

8.01 

3  24.3 

,  14    20.33  20.25 

l.«33 

I9:)5    4.4 

5.93 

4  58.5 

14 

20  54    5.19 

1.987 

18  14  42.6 

8.10 

3  21.2 

15,  20  3:)  54.68 

1 

1.447 

I9:J2  57.7 

5.33 

4  55. 1 

15 

20  54  53.06 

9.001 

18  1 1  27.2 

8.19 

3  18.0 

16    20  34  29.68 

+1.479 

-19  30  48.5 

+5.43 

4  51.7 

16 

20  55  41.26 

49.015 

-18    8   9.5 

+8.96 

3  14.9 

17    20  35    5.2:} 

1.493 

19  28  37.0 

5.53 

4  48.4 

17 

20  56  29.78 

8.098 

18    4  49.8 

6.97 

3  11.8, 

18    20:U)4I.:)2       1.516 

19  26  23.0 

5.63 

4  45.1 

18 

20  57  18.62 

9.041 

18    1  28.0 

8.45 

3    8.7 

19    20:t6  17.06        1.538 

19  24    6.6 

5.73 

4  41.8 

19 

20  58    7.75 

9.054 

17  58    4.2 

6.53 

3    5.6 

20    20  .)6  55. 13 

1.560 

19  21  47.8 

5.83 

4  38.5 

20 

20  58  57.19 

9.066 

17  54  38.3 

8.69 

3    2.5 

21    20:17  32.81 

+1.561 

-19  19  26.6 

+5.93 

4  35.2 

21 

20  59  46.91 

+9  078 

-17  51  10.4 

+8.70 

2  59.4 

22    20  38  11.01 

1.008 

19  17    3.0 

6.03 

4  31.9 

22 

21    0  36.91 

9.009 

17  47  40.6 

8.78 

2  56.3 

23    20 :«  49.71 

1.633 

19  14  37.0 

6.13 

4  28.6 

23 

21     1  27.19 

9.100 

17  44    8.7 

8.87 

2  5:).2 

24    20  :)9  28.90 

1.643 

19  12    8.7 

6.83 

4  25.3 

24 

21    2  17.73 

9.111 

17  40  34.9 

8.95 

2  50.1 

25    20  40    8.58 

1.663 

19    9  38.0 

6.33 

4  22.0 

25 

21    3    8.54 

9.199 

17.36  59.2 

9.03 

2  47.0 

26    20  40  48.74 

+1.683 

-19    7    5.0 

+6.43 

4  18.8 

26 

21    3  59.60 

+9.133 

-17  3:)  21.5 

+9.11 

2  43.9 

27    20  4 1  29.37 

1.703 

19    4  29.7 

6.53 

4  15.5 

27 

21    4  50.91 

8.143 

17  2^41.9 

9.19 

2  40.8 

28    20  42  10.46 

1.799 

19    1  52.1 

6.69 

4  12.3 

28 

21    5  42.47 

8.153 

17  26    0.4 

9.97 

2  37.7 

29    20  42  52.01 

1.741 

18  59  12.2 

6.79 

4    9.0 

29 

21    6  34.26 

a.lC3 

17  22  17.0 

9.35 

2  34. (i 

30    20  43  34.01 

1.759 

18  56  29.9 

6.81 

4    5.8 

30 

21    7  26.28 

8.179 

17  18  31.7 

9.43 

2  31.6 

31    20  44  16.45 

+1.777 

-18  53  45.4 

+«.90 

4    2.5 

31 

21    8  18.52 

+9.181 

-17  14  44.6 

+9.50 

2  28.5 

32    20  44  59.3:) 

•1-1.795 

-18  50  58.6 

f7.00 

3  59.3 

32 

21    9  10.98 

+8.190 

-17  10  55.7 

+9.58 

2  25.5 

1 
—          1 

Day  of  the  Month. 

9d. 

19th. 

18th. 

96th. 

Po 
Ho 

Day  of  the  Month. 

4th. 

11th.  : 

>Oth. 

98 

th. 

Mth. 

II 
16.1 
1.5 

Polar  Senaidiameter  .  . 
Horizontal  Parallax  .  . 

1 

1^:6 

1.7 

18.2 
1.7 

178 
1.7 

17:4 
1.6 

[ar  Semidiameter  .  . 
rizontal  Parallax  .  . 

II 
17.0 

1.6 

167 
1j6 

1^:5 
1.5 

1^:3 
1.5 

1  The  aisn  +  prefixed  to  the  1 
tUma  are  deoreaalsfc.    ^h 

to  aign  -« iodioatea  that  north  declinat 

that  north  declinations  1 
ions  are  decreasing  and 

M«  increaainc  a 
sooth  deoUnati 

nd  south  deoUna- 
ons  inoreaaing. 

16 
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aBEENWIOH  MBAK  TIME. 

• 

JANTTART. 

FEBRUARY. 

•2 

a 
o 

O 

1 

1 

Apparent 

Right 
ABceiision. 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
Deoltnation. 

Var.of 
Deol. 
for  1 
Honr. 

UerldUn 
Pnasago. 

• 

1 

o 

1 

Apparent 

ISght 
Aaoension. 

Var.of 
R.A. 
fori 

Honr. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Hour. 

Meiidiiin 

pAMage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Jfoon. 

Noon. 

Noon. 

li    m     8 
10  24  26.46 

-0.996 

O        t        II 

+  11  .39  17.7 

It 
-HI.39 

h    m 
15  37.5 

1 

h    m     8 
10  18    0.47 

8 

-0.606 

O        0        It 

+12  22  23.7 

If 
+4.39 

h    HI    1 
13  29;1 

2 

10  24  19.11 

0.3M 

11  40  14.6 

9.41 

15  33.4 

2 

10  17  43.70 

0.703 

12  24    7.9 

4.35 

13  24.9 

3 

10  24  11.36 

0.330 

11  41  13.5 

S.50 

15  29.3 

3 

10  17  26.75 

0.710 

12  25  52.8 

4.38 

13  20.7 

4 

10  24    3.23 

0.346 

11  42  14.6 

S.59 

1 5  25.3 

4 

10  17    9.64 

0.717 

12  27  38.3 

4.41 

13  16.4 

5 

10  23  54.73 

0.369 

11  43  17.7 

9.68 

15  21.2 

5 

10  16  52.36 

0.733 

12  29  24.4 

4.43 

13  12.2 

6 

10  23  45.85 

-0.378 

+  11  44  22.8 

+9.76 

15  17.1 

6 

10  16:i4.93 

-0.799 

+1231  11.1 

+4.45 

13    8.0 

7 

10  23  36.59 

0.393 

1 1  45  30.0 

9.84 

15  13.0 

7 

10  16  17.35 

0.735 

12  32  58.3 

4.47 

13    3.8 

8 

10  23  26.97 

0.406 

11  46  39.1 

9.99 

15    8.9 

8 

10  15  59.65 

0.740 

12  34  45.9 

4.49 

12  59.5 

9 

10  23  16.98 

0.4:23 

11  47  50.1 

3.00 

15    4.8 

9 

10  1541.82 

0.745 

12  36  33.9 

4.50 

12  5.5.3 

10 

10  23    6.64 

0.438 

II  49    3.1 

3.06 

15    0.7 

10 

10  15  23.88 

0.740 

12  38  22.1 

.    4.51 

1251.1; 

11 

10  22  55.93 

-0.453 

+11  50  17.9 

+3.16 

14  56.6 

11 

10  15    5.84 

-0.753 

+  12  40  10.6 

+4..'i9 

12  46.9 

12 

10  22  44.87 

0.468 

II  51  34.5 

3.94 

14  52.5 

12 

10  14  47.70 

0.757 

12  41  59.3 

4.53 

12  42.6 

13 

10  22  33.48 

0.469 

1 1  52  53.0 

3.31 

14  48.4 

13 

10  14  29.46 

0.761 

12  43  48.1 

4.54! 

12  38.4 

14 

10  22  21.74 

0.496 

11  54  13.2 

3.38 

14  44.2 

14 

10  14  11.19 

0.764 

12  45  37.0 

4.54 

12  34.1 

15 

10  22    9.G7 

0.510 

11  55.35.1 

3.45 

14  40.1 

15 

10  13  52.84 

0.766 

12  47  25.9 

4.53 

12  29.9 

16 

10  21  57.28 

-0.593 

+  11  56  58.7 

+3.59 

14  35.9 

16 

10  13  34.44 

-0.768 

+12  49  14.7 

+4.53 

12  25.7 

17 

10  21  44.56 

0.536 

II  58  24.0 

3.59 

14  31.8 

17 

10  13  15.99 

0.769 

12  51    3.4 

4.59 

12  21.4 

18 

10  21  31.53 

0.549 

1 1  .59  50.8 

3.65 

1 4  27.7 

18 

10  12  57.52 

0.770 

12  52  51.9 

4.58 

12  17.9 

19 

10  21  18.18 

0.569 

12    1  19.1 

3.71 

14  23.5 

19 

10  12  39.03 

0.770 

12  54  40.2 

4.51 

12  13.0 

20 

10  21    4.54 

0.575 

12    2  48.9 

3.77 

14  19.3 

20 

10  12  20.53 

0.770 

12  56  28.2 

4.49 

12    6.7 

21 

10  20  50.61 

-6.587 

+12    4  20.2 

+3.83 

14  15.2 

21 

10  12    2.03 

-0.770 

+  12  58  15.8 

+4.47 

12    4.5 

22 

10  20.36.40 

0.599 

12    5  52.9 

3.89 

14  II.O 

22 

10  11  43.56 

0.769 

13    0    2.9 

4.45 

12   0.2 

23 

10  20  21.90 

0.610 

12    7  26.9 

3.05 

14    6.8 

23 

10  11  25.11 

0.768 

13    1  49.6 

4.43 

11  56.0 

24 

1020    7.14 

0.691 

12    9   2.2 

4.00 

14    2.6 

24 

10  11    6.70 

0.767 

13    3.35.7 

4.41 

11  51.8 

25 

10  19  52.12 

0.639 

12  10  38.7 

4.05 

13  58.5 

25 

10  10  48.34 

0.765 

13    521.1 

4.38 

1 1  47.5 

26 

10.19:^6.85 

-0.649 

+12  12  16.4 

+4.10 

13  54.3 

26 

10  10  30.03 

-0.769 

+  13    7    6.0 

+4.35 

1 1  43.3 

27 

10  19  21.33 

0.659 

12  13  55.2 

4.14 

13  50.1 

27 

10  10  11.79 

0.750 

13    8502 

4.39 

11  39.1 

28 

10  19    5.58 

0.661 

12  15  35.0 

4.16 

13  4.5.9 

28 

10    9  53.64 

0  755 

13  10  33.5 

4.99 

11  .34.8 

29 

10  18  49.61 

0.670 

12  17  15.8 

499 

1341.7 

29 

10    9  35.57 

0.751 

13  12  15.9 

4.95 

1 1  30.6 

30 

10  18  33.43 

0.679 

12  18  67.6 

4.96 

13  37.5 

30 

10    9  17.61 

0.747 

13  13  57.5 

4.91 

11  26.4 

31 

10  18  17.05 

-0.687 

+  12  20  40.2 

+4.99 

13  33.3 

31 

10    8  59.75 

-0.749 

•fl3  15  38.2 

+4.17 

11  22.1 

32 

10  18    0.47 

-0.685 

+12  22  23.7 

+4.39 

13  29.1 

32 

10    8  42.01 

-0.7S7 

+13  17  17.9 

+4.13 

11  17.9 

Day  of  the  Month. 

9d. 

lOth. 

18th. 

Mih. 

Day  of  the  Month. 

Sd. 

nth. 

10th. 

27  tb. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1.0 

9J2 
1.0 

9.3 
1.1 

9::4 
1.1 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

l.t 

9:4 
1.1 

1.1 

9.4 
1.1 

VOHL^The  aicii  -f  imdioatet  north  deoUnatUms; 

the  ■isa  —  IndloatM  to 

nth  deellaatlona. 
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GBE£NWIOH  MEAlir  TUiE. 


5 

o 

O 


I 

2 
3 
4 
5 

6 

7 
8 
9 

10 

I 

I 
II 
12 
13 
14 
15 

16 

17 
18 
19 
20 

21 
22 

2:) 

24 
25 

26 
27 

28 
29 

:w 

31 

:)2 


MABCH. 


AppM-ent 

Klgbt 
Aao«n*ion. 


NC9H, 


T 
0 

0 

0 

0 

0 

0 
0 
0 
0 
0 


ni     ft 
9  35.57 

9  17.61 

8  59.75 

8  42.01 

8  24.40 

8  6.92 
7  49.60 
7  32.43 
7  15.42 
6  58.58 


0  6  41.93 

0  6  25.47 

0  6    9.21 

0  553.16 

0  5  37.33 

0  5  21.73 

0  5   6.37 

0  4  51.24 

0  4  36.37 

0  4  21.76 


0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 


4  7.42 
3  53.36 
3  39.58 
3  26.09 
3  12.91 

3  0.03 
2  47.47 
2  35.22 
2  23.30 
2  11.70 

2  0.44 
I  49.52 


Vw.of 
R.  A. 
fori 
Hoar. 


Noon, 


8 

-0.751 
0.747 
0.749 
0.737 
0.731 

H).79ft 
0.710 
0.718 
0.706 
0.6B6 


0. 
0.873 
0.664 
OfOU 

-0.646 
0.636 
0.606 
0.614 
0.603 

-0.601 
0.670 
0.667 
0.656 
0.643 

-0.630 
0.617 
0.604 
0.400 
0.476 

-0.469 
-0.446 


Appareiit 


Decl 


•I- 
+ 


Ifoon, 


o       /       // 

3  12  15.9 
3  13  57.5 
3  15  38.2 
3  17  17.9 
3  18  66.5 

320  34.1 
3  22  10.5 
3  23  45.7 
3  25  19.7 
3  26  52.5 

3  28  23.9 
3  29  54.0 
3  31  22.7 
3  32  49.9 
3  34  15.7 

3  35  39.9 
3  37  2.5 
3  38  23.6 
3  39  43.0 
3  41    0.7 

3  42  16.7 
3  43  31.0 
3  44  43.4 
3  45  54.0 
3  47    2.8 

3  48  9.7 
3  49  14.6 
3  50  17.6 
3  51  18.7 
3  52  17.8 

3  53  14.8 
3  54    9.9 


Vnr.of 
Deol. 
fori 

Hour. 


Noon, 


•H.96 
4.91 
4.17 
4.13 
4.09 

•H.04 
3.00 
3.94 
3.80 
3.84 

+3.78 
3.79 
3.66 
3.60 
3.64 

-1-3.48 
3.41 
3.34 
3.97 
3.90 

-f3.13 
3.06 
9.90 
9.01 
9.83 

•M.76 
9.67 
9.59 
9.61 
9.49 

•M.34 
-f9.96 


Meridian 
;e. 


Dmjr  of  the  Hontb. 


Polsr  Semidiameter 
Horizontal  Parallax 


Tth. 


1.1 


litik. 


1.1 


^.3 
1.1 


h    m 
1  30.6 

126.4 

I  22.1 

I  17.9 

1  13.7 

I  9.5 
I  5.2 
I  1.0 
0  56.8 
0  52.6 

0  48.4 
0  44.2 
0  40.0 
0  35.8 
0  31.6 

0  27.4 
0  23.2 
0  19.1 
0  14.9 
0  10.7 

0  6.5 
0  2.4 
9  58.2 
954.1 
9  49.9 

9  45.8 
941.6 
9  37.5 
9  33.4 
9  29.3 

9  25.1 
9  21.0 


lUt. 


a 
o 

o 

t 


1.0 


I 

2 
3 
4 

5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


APRIL. 


Apparent 

Right 
Aacenaion. 


Noon. 


T 
10 

10 

10 

10 

10 


m    a 
1  49.52 

1  38.95 

128.73 

I  18.85 

I    9.33 


10  0    0.19 

10  0  51.40 

10  0  42.98 

10  0  34.93 

10  0  27.26 

10  0  19.97 
10  0  13.06 
10  0  6.54 
10  0  0.41 
9  59  54.68 

9  59  49.35 
9  59  44.41 
9  59  39.87 
9  69  35.74 
9  59  32.01 

9  59  28.70 
9  69  25.79 
9  59  23.30 
9  59  21.21 
9  59  19.53 

9  69  18.28 
9  59  17.43 
9  59  16.99 
9  59  16.97 
9  59  17.35 

9  6916.15 
9  59  19.35 


Var.of 
B.A. 
fori 

Honr. 


Noon, 


a 
-0.448 
0.434 
0.410 
0.404 
0.380 

-0.374 
0.360 
0.343 
0.3B7 
0.311 


0.979 
0.963 
0.947 
0.981 

-0.916 
0.108 
0.181 
0.164 
0.147 

-0.130 
0.113 
0»096 
0.078 
0.061 

-0.043 
0.096 


46.006 
0.096 

•Hl.Ott 
46.060 


Apparent 
Declination. 


Noon, 


+ 
+ 


O       i 

3  54 


9.9 


3  65  2.9 
3  55  53.9 
3  56  42.7 
3  57  29.4 

3  5814.0 
3  58  66.6 

3  59  37.0 

4  0  15.2 
4    0  61.3 


1  25.2 

1  57.0 

2  26.5 

2  53.6 

3  19.0 


4  3  41.8 

4  4    2.4 

4  4  20.8 

4  4  37.0 

4  4  51.0 


5  2.6 
5  12.0 
5  19.2 
5  24.1 
5  26.7 


4  5  27.0 

4  5  25.1 

4  5  21.0 

4  5  14.6 

4  5    6.0 

4  4  55.9 

4  4  42.1 


Var.of 
2>eeL 
fori 
Hoar. 


Noon, 


•M.96 
9.17 
9.08 
1.90 
1.01 

+i.n 

1.73 
1.64 
1.66 
1.46 

+1.37 
1.96 
1.10 
1.09 
1.00 

40.01 
0.89 
0.73 
0.63 
0.64 

40.45 
0.36 
0.90 
0.16 

40.07 


0.19 
0.99 
0.31 
0.41 


Meridian 


"E  iiP 
9  21.0 
9  16.9 
9  12.8 
9  8.7 
9    4.7 

9  0.6 
8  56.5 
6  52.4 
8  48.4 
6  44.3 

6  40.3 
8  36.2 
8  32.2 
8  28.2 
8  24.1 

820.1 
8  16.1 
8  12.1 
8  8.1 
8   4.1 

6  0.1 

7  56.1 
7  52.2 
7  48.2 
7  44.2 

7  40.3 
7  36.4 
7  32.4 

7  28.5 
7  24.6 

7  20.6 
7  16.7 


Day  of  the  Konlh. 


Polar  Samidiainetor 
Horisontal  Parallax 


8«fc. 


(Ci 

1.0 


16th. 


£o 

1.0 


Mth. 


£8 
1.0 


The  aign  4  preflxod  to  the  honrljr  ohaoge  of  declination  indloatea  that  north  deolinationa  are  inereaaing  and  aoath  daellBa. 
tlona  are  decreaaing .    The  aign  —  i ndioaies  that  north  deolinationa  are  deoreaaiag  and  aoath  dedinatioiM  inetnailng. 
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GREEI^WIOH  MBAK  TIME. 

MAY. 

JUNE. 

• 

1 

1 

Kght 
Asoension. 

Var.of 
B.A. 
fori 
Hoar. 

I>60i?Df 

rent 
fction . 

n. 

Var.of 
Deel. 
fori 
Hoar. 

Meridian 
PftMage. 

• 

1 

1 

1 

Apparent 
Ascension. 

Var.of 
B.A. 
fori 
Hoar. 

Apnarent 
DeoUnatioD. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
pMeage. 

Noon. 

b    ni     8 
9  59  18.15 

yooH. 

Noo^ 

Koon. 

Nowi, 

ivOon. 

"Sowi. 

J\roon. 

n 
•HI.049 

O         1        II                  II 

+14    4  55.2     -0.60 

h     III 
7  20.6 

h    m     8 
10    2  59.96 

• 
+0.541 

+13  4 1' 39.6 

II 
-3.18 

h    in 
522.5 

2 

9  59  19.35 

0.0S9 

14    4  42.1 

0.59 

7  16.7 

2 

10    3  13.11 

0.606 

13  40  22.4 

3.96 

5  18.8 

3 

9  69  20.97 

0.076 

14    4  26.8        0.69 

7  12.8 

3 

10    3  26.61 

0.509 

13  39    3.4 

3.33 

5  15.1 

4 

9  59  22.99 

0.093 

14    4    9.3 

0.78 

7    8.9 

4 

10    3  40.45 

0.583 

13  37  42.6 

3.41 

5  11.4 

6 

9  59  25.42 

O.UO 

14    3  49.7 

0.87 

7    5.1 

5 

10    3  54.61 

0.607 

13  36  20.0 

3.40 

5    7.7 

6 

9  59  28.26 

-H).I87 

+  14    3  27.6 

-0.96 

7    1.2 

6 

10    4    9.11 

+0.611 

+13  34  55.6 

-3.56 

5    4.0 

7 

9  59  31.50 

0.144 

14    3    3.7 

1.05 

6  57.3 

7 

10    4  23.94 

0.095 

13  33  29.4 

3.63 

5    0.3 

8 

9  59  35.14 

0.161 

14    2  37.5 

1.14 

6  53.4 

8 

10    4  39.09 

0.038 

13  32    1.5 

3.70 

4  56.6 

9 

9  59  3D.  19 

0.177 

14    2   9.1 

1.83 

6  49.5 

9 

10    4  54.56 

0.659 

133031.8 

3.78 

4  52.9 

10 

9  59  43.64 

0.104 

14    1  38.5 

1.38 

6  45.7 

10 

10    5  10.37 

0.665 

13  29    0.3 

3.85 

4  49.2 

II 

9  59  48.50 

•H).811 

+  14    I    5.7 

-1.41 

6  41.8 

II 

10    5  26.48 

+0.678 

+1327  27.1 

-3.98 

4  45.6 

12 

9  59  53  75 

0.9» 

14    0  30.8 

1.50 

6  38.0 

12 

10    5  42.91 

0.691 

13  25  52.2 

3.99 

441.9 

13 

9  59  59.40 

0.S44 

I3  59  5:).8 

1.59 

6  .34.2 

• 

13 

10    5  59.65 

0.704 

13  24  15.7 

4.06 

4  38.3 

14 

10    0    5.45 

0.960 

13  59  14.7 

1.67 

6  30.3 

14 

10    6  16.69 

0.717 

13  22  37.5 

4.13 

4  34.6 

15 

10    0  11.90 

0.977 

13  58  33.4 

1.76 

6  26.5 

15 

10    6  34.04 

0.730 

13  20  57.6 

4.90 

4  31.0 

16 

10    0  18.75  1   '('0.S93 

+  13  57  50.1 

-1.85 

6  22.7 

16. 

10    6  51.69 

+0.749 

+13  19  16.1 

-4.97 

4  27.3 

17 

10    0  25.98,     0.S10 

13  57    4.6 

1.94 

6  18.9 

17 

10    7    9.64 

0.754 

13  17  33.0 

4.34 

4  2.3.7 

18 

10    0  33.61 

0.386 

13  56  17.1 

9.03 

6  15.! 

18 

10    7  27.87 

0.766 

13  15  48.3 

4.40 

4  20.1 

19 

10    0  41.63       0.349 

13  55  27.4 

9.11 

6  11.3 

19 

10    7  46.40 

0.778 

13  14    1.9 

4.47 

4  16.6 

20 

10    0  50^03 

0.358 

13  54  35.7 

9.90 

6    7.5 

20 

10   8   5.21 

0.700 

13  12  14.0 

4.54 

4  12.9 

21 

10   0  58.81 

+0.374 

+  13  53  42.0 

-9.99 

6    3.7 

21 

10   8  24.29 

+0.801 

+13  10  24.6 

-4.60 

4    9.3 

22 

10    1    7.98 

0.390 

13  52  46.2 

9.37 

5  59.9 

22 

10   8  43.65 

0.619 

13    8  33.7 

4.66 

4    5.7 

23 

10    1  17.53 

0.406 

13  51  48.4 

9.45 

5  56.1 

23 

10    9   3.30 

0.893 

13    641.2 

4.79 

4    2.1 

24 

10    1  27.45 

0.481 

13  50  48.5 

9.53 

5  .')2.4 

24 

10    9  23.20 

0.834 

13    4  47.3 

4.78 

3  58.5 

25 

10    1  37.74 

0.437 

13  49  46.7 

9.69 

5  48.6 

25 

10    9  43.36 

0.845 

13    2  52.0 

4.84 

3  54.9 

26 

10    1  48.42 

•H>.4Sa 

+13  48  42.9 

-9.70 

5  44.9 

26 

10  10    3.77 

+0.866 

+13    0  55.1 

-4.90 

3  51.3 

27 

10    1  59.45 

0.467 

13  47  37.2 

9.78 

541.1 

27 

10  10  24.45 

0.867 

12  58  56.9 

4.96 

3  47.7 

28 

10    2  10.84       0.488 

13  46  29.5 

•    9.86 

5  37.4 

28 

10  10  45.37 

0.677 

12  56  57.3 

5.01 

3  44.1 

29 

10    2  22.59 

0.407 

13  45  19.9 

9.94 

5  33.6 

29 

10  11    6.53 

0.887 

12  54  56.3 

5.07 

3  40.5 

30 

10    2  34.70 

0S18 

13  44    8.3 

3.08 

5  29.9 

30 

10  11  27.94 

0.897 

12  52  53.9 

5.13 

3  36.9 

31 

10    2  47.16 

+0.887 

+13  42  54.9 

-8.10 

5  26.2 

31 

10  II  49.59 

+0.907 

+12  50  50.2 

-5.19      3  33.3 

32 

10    2  59.96 

40.541 

+13  4139.6 

-3.18 

5  22.5 

32 

10  12  11.47     +0.917 

1 

+12  48  45.0 

-5.94      3  29.7 

Dfty  of  the  Month. 

Sd. 

10th. 

tSth. 

90th. 

Day  of  the  Mc 

»nth. 

eter  .  . 
llaz  .  . 

Id. 

nth. 

19th. 

97th. 

Polar  Semidiameter  .  . 
Uorixontal  Parallax  .  . 

rf:7 

1.0 

^.6 
1.0 

8^ 
1.0 

0.9 

Pol 
Ho 

ar  Semidiam 
risontal  Para 

0.9 

ai 
0.9 

0.9 

G.9 

VOiK^Thf 

Ilim    +  t«*^<**^*  ■  ««<M.41»  <lAMl«««A*iA«a. 

the  eln  ->«  lnil<w**»  aAi 

nth  diOfllliiaitlmi 

■- 

'•"•'■    f^  * 
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GBBBNWIOH  MEAl!^  TIME. 


JULY. 


a 
o 


4 


I 
*<J 

3 
4 
5 

6 
7 

8 

» 

10, 

II 
12 

in 

14 
1.5 

16 
17 
Id 
19 
20 

21 
22 
2:J 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Kif^bt 
Aiic«iiiiioii. 


yoon. 

}i  m  a 
0  1 1  49.59 
0  12  11.47 
0  12  33.57 
0  12  55.90 
0  13  18.45 

0  13  41.2:} 
0  14  4.22 
0  14  27.42 
0  1 4  50.83 
0  15  14.44 

0  15  38.25 
0  16  2.26 
0  16  26.46 
0  16  50.8(> 
0  17  15.44 

0  17  40.20 
0  18  5.13 
0  18  30.24 
0  18  55.51 
0  19  20.94 

0  19  46.54 
0  20  12.30 
0  20  38.20 
0  21  4.24 
0  21  30.43 

0  21  56.75 
0  22  23.21 
0  22  49.79 
0  23  16.59 
0  23  43.34 

0  24  10.29 
0  24  37.35 


V»r.  of 

RA. 

for  1 

Hoar. 


+0.053 
0.969 
0.971 
0.980 
0.968 

+0.096 
1.004 
1.019 
1.090 
1.098 

+1.035 
t.04a 
1.049 
1.056 
1.063 

+  1.070 
1.076 
1.083 
1.088 
1.094 

+1.100 
1.105 
1.110 
1.115 
1.190 

+1.1S5 
+1.130 


Dmy  of  the  Month. 


Polar  Semidiaroeter 
Horixontal  Parallax 


Appareut 
Deoltnation. 


Xoon. 


+  12.50  50.2 
12  48  45.1 
12  46:)8.8 
12  44  31.2 
12  42  22.4 

+  12  40  12.2 
I2:i8  0.9 
12  35  48.3 
12.3334.6 
12  31  19.7 

+12  29  3.6 
12  26  46.4 
12  24  28.1 
12  22  8.6 
12  19  48.1 

+  12  17  26.5 
12  15  3.8 
12  12  40.2 
12  10  1.5.5 
12    7  49.9 

+  12  5  2:M 
12  2  55.9 
12  0  27.5 
1 1  57  58.3 
1 1  .55  28.2 

+1 1  .52  57.3 
1 1  50  25.5 
1 1  47  53.0 
11  45  19.7 
1 1  42  4.5.6 

+  11  40  10.9 
+  11  37  35.4 


Var.of 
Decl. 
for  t 
Honr. 


Tfoon. 


MerldiMn 


>/ 
-5.19 

5.94 

5.99 

5.35 

5.40 

-5.45 
5.50 
5.55 
5.60 
5.65 

-5.70 
5  75 
5.79 
5.84 
5.89 

-5.93 
5.97 
6.01 
6.05  j 
6.09 


I 


-6.13 
6.17 
6.90 
6.94 
6.98 

-6.31 
6.34 
6..17 
6  40 
6.43 

-6.46 
>6.49 


5th. 

ISth. 

2l8t. 

It 
7.9 

7:8 

ft 
7.7 

0.9 

0.9 

0.9 

h    m 
3  33.3 

3  29.7 

3  26.2 

3  22.6 

3  19.1 

3  15.5 

3  12.0 

3  8.4 

3  4.9 

3  1.4 

2  57.8 
2  54.2 
2  50.7 
2  47.2 
2  43.7 

2  40.2 
2  36.7 
2  33.1 
2  29.6 
226.1 

2  22.6 
2  19  I 
2  15  6 
2  12.1 
2    8.6 

2  5.1 
2  1.6 
I  58.1 
1  54.7 
I  51.2 

I  47.7 
I  44.2 


9«tb. 


ti 

7.7 

0.9 


AUGUST. 


s 

o 


1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Ri(;ht 
AflcenKioii. 


Var.of 
K.A. 
fori 
Hour. 


yoon. 


h    m     8 
10  24.37.35 

10  25    4..52 

10  2531.80 

10  2559.19 

10  26  26.67 

10  26  54.25 
10  27  21.94 
10  27  49.70 
10  28  17.55 
10  28  45.48 

10  29  13.49 
10  29  41.  .57 
10  30  9.71 
10  30  37.93 
10  31    6.22 

10  31  34..55 
10  32  2.93 
I0  32  31..3(> 
10  32  59.84 
10  33  28.35 

10  33  56.90 
10  34  25.48 
10  34  .54.0:) 
10  35  22.71 
I0  35  5l.:)5 

10  36  20.02 
10  36  48.69 
10  37  17.37 
10  37  46.05 
10  38  14.73 

10  38  43.41 
10  .39  12.08 


yoon. 


+1.130 
1.134 
1.133 
1.143 
1.147 

+1.151 
1. 155 
1.150 
1  169 
1.165 

+1.168 
1.171 
1.174 
I  177 
1.180 

+1.189 
1.184 
1.186 
1.168 
1.169 

41.190 
1.191 
1.109 
1.193 
1.194 

+1.195 
1.105 
I  105 
1.105 
1.105 

+  1.194 
+1.104 


Apparent 
Deolniatton . 


yoon. 


Var.  of 
Decl. 
for  1 

Hour. 


+  11  37  35.4 
1 1  34  59.2 
1 1  32  22.3 
II  29  44.9 
1 1  27    6.8 

+  11  2128.0 
II  21  48.7 
II  19  8.9 
11  16  28.5 
11  13  47.5 

+11  II  6.0 
11  824.1 
II  5  41.8 
II  2  59.0 
II    0  1.5.7 

+10  .57  32.2 
10  54  48.2 
10.52  3.9 
10  49  19.3 
10  46  34.5 


+  10  43 
1041 
10  38 
10  35 
10  32 

+io:)o 

1027 
10  24 
10  21 
10  18 


49.4 
4.0 
18.5, 
32.8  i 
46.9 


0.9 
14  8 
28.6 
42.4 
56.1 


I 


+10  16    9.8 
+10  13  2.3.5' 


Noon. 


-6.40 

6.aa 

6.55 
6.58 
6.61 

-6.63 
6.65 
6.68 
6.70 
6.79 

-6.74 
6.76 
6.76 
6.80 
6.89 

-6.63 
6.84 
6.65 
6.86 
6.67 

-6.98 

6.80 
6.00 
6.01 
6.01 

-6.09 
6.09 
6.09 
6.09 
6.93 


Meridian 


h    m    I 
I  44.2| 

I  40.7 

I  .37.3 

I  33.8 

I  30.3 

I  26.8 
1  23.4 
1  19.9 
I  16.4 
I  12.9 

I  9.5 
1  6.0 
I  2.6 
0.59.1 
0  55.7 

0  52.2 
0  48.7 
0  45.2 
0  41.8 
0  38.3 

0  34.9 
0  31.4 
0  28.0 
0  24.5 
021.1 

0  17.6 
0  14.2 
0  10.7 
0  7.2 
0    3.7 


-aB3  \  ^   "-* 
-6.93   23  5:1.4 ! 


Day  of  the  Mouth.        *i    Ath. 


Polar  Semidiameter 
UorizoDtal  Parallax 


7.6 

0.9 


14th. 

Md. 

76 

It 
7.6 

0.i> 

0.9 

Mtb. 


It 

7.6 
0.9 


The  sign  +  prefixed  to  the  hourly  chaoKe  of  declination  indicates  that  north  declinations  are  increasing  and  south  deolina- 
tkms  are  decreasing.    The  sign  -~  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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ftUTCRNWTflTT  TVTRATf  TTM  M. 

SEFfEMBER. 

OCTOBER. 

• 

1 

•s 

& 

1 

Apparent 

Right 
Aaoension. 

Var.  of 
R.  A. 
for  1 
Hoar. 

Apparent 
Deoliiiation. 

Var.  of 
Decl. 
for  1. 
Hour. 

Meridian 
Pawage. 

• 

§ 

o 

1 

1 

Apparent 

Right 
Aecenirion. 

Var.  of 
B.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.  of 
DeoL 
fori 
Honr. 

Meridian 
pHwage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

O        t        n 

+8  52  24.6 

Noon. 
-6.40 

h    in     8 
10  39  12.08 

-1-1.194 

+  10  13  23r5 

It 
-6.93 

h    m 
23  53.4 

h    m     8 
10  53    9.35 

6 

+1.106 

h     m 
22    9.3 

2 

10  39  40.74 

1.194 

10  10  37.2 

6.90 

23  49.9 

2 

10  53  35.82 

1.100 

8  49  51.4 

6.37 

22    5.8 

3 

10  40    9.39 

1.193 

10    7  51.0 

6.93 

23  46.5 

3 

10  54    2.15 

1.094 

8  47  19.1 

6.34 

22    2.3 

4 

10  40  38.03 

1.199 

10    5    4.8 

6.99 

23  43.0 

4 

I0  54  28.:)4 

1.088 

8  44  47.7 

6.30 

21  58.8 

5 

10  41    6.64 

1.193 

10    2  18.8 

6.91 

23  39.6 

5 

10  54  54.40 

1.089 

8  42  17.2 

6.96 

21  55.3 

6 

10  41  35.23 

+1.191 

+  9  59  32.9 

-6.91 

23  36.1 

6 

10  55  20.31 

+i.o:6 

+8  39  47.5 

-6.99 

21  51.8 

7 

10  42    3.79 

1.190 

9  56  47.1 

6.90 

23  32.7 

7 

10  55  46.06 

1.070 

8  37  18.9 

6.18 

21  48.3 

8 

10  42  32.31 

1.188 

9  54    1.4 

6.90 

23  29.2 

8 

10  56  11.65 

1.063 

8  34  51.4 

6.14 

21  44.7 

9 

10  43   0.79 

1.188 

9  51  16.0 

6.88 

23  25.7 

9 

10  56  37.09 

1.056 

8  32  24.7 

6.10 

21  41.2 

10 

10  43  29.23 

1.184 

9  48  30.9 

6.88 

23  22.2 

10 

10  57    2.:^ 

1.049 

8  29  59.1 

6.05 

21  37.7 

II 

10  43  57.63 

•1-1. las 

+  9  45  46.0 

-6.87 

23  18.8 

11 

10  57  27.46 

+1.043 

+8  27  34.7 

-6.00 

21  34.2 

12 

10  44  25.99 
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49  39 

941.2 

14 

13  47   7.06 

13.489 

10  29  33.2 

75.39 

22  9.5 

22 

132651.00 

-6.997 

-828   6.0 

430.10 

9  25.0 

18 

13  48   0.43 

13.1(6 

-10  34  30.6 

-73.39 

2164.7 

26 

13  2624.43 

6.350 

8  25  36.5 

35.61 

9   ^8 

22 

13  48  52.48 

19.838 

10  39  19.5 

71.00 

21  39.6 

30 

13  26   0.25;  5.738 

823  21.4 

31.90 

8  52.7 

26 

13  49  43  07 

19.449 

10  43  59.1 

69.65 

21  24.9 

Juue  3 

13  25  38.59'  5.068 

82121.5 

98.01 

8  36.6 

30 

13  50  32.02 

19.016 

10  48  28.5 

66.00 

21  10.0 

7 

13  25  19.58     4A\^ 

8  19  37.6 

93.94 

820.6 

Dee.   4 

13  51  1^.16 

n.544 

10  52  46.8 

63.13 

20  55.0 

II 

13  25   3.34'-3.706 

-8  18  10.2 

+19.71 

8   4.6 

8 

13  52   4..32 

11.095 

-10  5653.2 

-60.03 

20  40.1 

15 

13  24  49.97     9.»73 

8  17   0.1 

15.31 

7  48.7 

12 

13  52  47.31 

10.469 

II    0  46.8 

56.71 

2025.0 

19 

13  24  39.58     S.918 

J 

8  16   7.9 

10.76 

7  32.8 

16 

13  53  27.96 

9.867 

11    4  26.6 

53.18 

20  10.0 

23 

13  24  32.25'   1.447 

1 

8  15  34.0 

6.16 

7  16.9 

20 

13  54    6.12 

9.915 

11    7  52.0 

49.47 

19  54.9 

27 

l3  24  28.O2'H).0e7 

8  15  16.6 

+  1.50 

7    1.1 

24 

135441.63 

8.541 

1 1  1 1    2.2 

45.61 

1939.7 

July   1    13  24  26.92  +0.1J7 

-81522.0 

-3.17 

6  4.5.4 

28 

13  5514.40 

+7.698 

-11  1356.7 

-41.69 

1924.5 

5   13  24  28.96  -fO.QOS 

-815  44.0 

-7.84 

629.7 

32 

13  55  44.29 

+7.100 

-11  16  35.0 

-37.60 

19   9.3 

Greateat  horizontal  parallax, 
Leaat  borisontal  panllax. 


April      14,  0".6l. 
October  10,  0".46. 


Oreftteet  aemidiaineter, 
Leaet  aemldiaBieter, 


April      14,  V\VL 
Oetober  IB,  I'MS. 


NEPTUNE,   1890. 
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^ 


GREEl^  VVIOH  MEAN  TIME. 

Honih 

and 

Day. 

Amarent 
Aaceoiiion. 

Var.of 
B.A. 
fori 
Day. 

Apparent 
Decimation. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
Panage. 

Month 
and 
Day. 

Apparent 

iUght 
Aaoenslon. 

* 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Declination 

Var.of 
Deol. 
fori 
Day. 

Meridian 
Pamace. 

Xoon. 

Noon. 

Xoon. 

yoon. 

Noon. 

Noon, 

1 
Noon.       1  Noon. 

1 

Jan.   2 

h   m     H 
4    145.51 

H 

-5.067 

+  I8'57  27.'6 

-11.74 

h    ra 
9  11.9 

July   1 

b  m     8 
4  15  49.05 

a 
4«.103 

Oil'               II 

+  19  41  15.9  1+18.85 

h    m 
21  34.4 

1            6 

1 

4    126.07 

4.6^ 

18  56  4.3.3 

10.41 

855  9 

5 

4  16  20.90 

7.816 

19  4229.3 

17.86 

21  19.2 

'           10 

4    t    8.32 

4.915 

18  56    4.4 1     9.03 

8  39.9 

9 

4  1651.54 

7.509 

19  43  38.7 

16.89 

21    4.0; 

N 

4   0  52.39 

3.744 

18  5531.2      7,55 

8  2;}.9 

13 

4  17  20.88 

7.169 

19  44  4.3.8 

15.73 

20  48.7, 

18 

4   0  38.40 

3.948 

18  55    4.1        5  99 

8   7.9 

17 

4  I7  4ft.80 

6.799 

19  45  44.5'   14.60 

20  33.5 

« 

4   026.43 

-9.732 

+  18  54  43.3  1-4.41 

7  52  0 

21 

4  18  15.18 

+6.396 

+19  46  40.5 

+13.40 

20  1 8.2  i 

1  '        96 

4    0  16.57 

9.196 

18  54  28.9      9.77 

1 

7  36.1 

25 

4  18  39.94 

5.978 

194731.7 

19.19 

20   2.8; 

1           .30 

4    0   8.88 

1.647 

1854  21.2 

-  1.10 

7  20.2 

29 

4  19   2.98 

5.540 

19  48^18.0 

10.95 

19  47.5 

Feb.   3 

4   0   3.41 

1.068 

18  54  20.1 

+  0.57 

7   4.4 

Aug.  2 

4  19  24.24 

5.086 

19  48  59.3 

9.71 

19  32.1 

7 

4    0   0.19 

-0.599 

18  54  25.7 

9.25 

6  48.6 

6 

4  19  43.64 

4.619 

19  49  35.6  1     8.49 

19  16.7 

II 

3  59  59.24 

+0.048 

+1854  38.0 

+  3.93 

6  32.9 

10 

4  20    1.11 

•f4.ll8 

+19  50    6.61+7.11 

19    1.3 

15 

4   0   0.58 

0695 

18  54  57.1 

5.60 

6  17.2 

14 

4  20  16.56, 

3.606 

19  50  32.4'     5.76 

18  45.8 

19 

1 

4    0    4.»J4 

1.909 

18  55  22.8 

7.94 

6    1.6 

18 

4  20  29.94 

3.078 

19  50  52.8      4.41 

1 

18:)0.3 

23 

4    0  10.19 

1.773 

18  55  55.0 

8.87 

*5  45.9 

22 

42041.17 

9.540 

19  51    7.7 

3.06 

18  14.7 

27 

4    0  18.42 

9.340 

18  56  33.7 

10.46 

5  30.3 

26 

4  20  50.25 

1.905 

19  51  17.3 

1.79 

17  59.1 

Mhf.  3 

4    0  28.8i^ 

+9.891 

+  18  57  18.0 

+11.97 

5  14.8 

30 

420  57.14 

-l'1.445 

+  195121.5 

+  0.39 

17  43.5 

1            7 

4    0  41.53 

3.499 

18  58   9.4 

13.44 

4  59.3 

Sept  3 

4  21    1.80 

0.888 

19  5120.4 

-0.95 

17  27.9 

II 

4    0  56.31 

3.959 

18  59   6.0 

14.84 

4  43.8 

7 

4  21    4.24 

+0.331 

19  51  13.9 

9.96 

17  12.2 

15 

4    1  13.18 

4.473 

10    0    H.O 

16.16 

4  28.3 

II 

4  21    4.44 

-0.939 

19  51    2.2 

3.50 

16  56.5 

I!) 

4   1  :nj.(N>  <  4.970 

19    1  15.2     17.44 

4  12.9 

15 

4  21    2.39 

0.791 

19  50  45.2      4.90 

16  40.7 

2:« 

4     1  52.90  +5.447 

+  19    2  27.4  1+18.64 

3  57.0 

19 

4  20  58.12 

-1.344 

+  19  50  23.1  -6.14    16  24.91 

a: 

4    2  15.60  1    :>899 

19    3  4  1.2  I    19.74 

3  42.2 

23 

4  20  51.65 

1.889 

19  49  56.1  1     7.37    16   9.0 

31 

4    2  40.06     6.397 

19    5    5.2 1    90.74 

3  26.9 

27 

4  20  43.03 

9.417 

19  4924.2!     8.57 

15  5.3.2 

Apr.    4 

4    3   6.18 

6.730 

19    G30  0     91.65 

3  11.6 

Oct.    I 

4  20 .32.33 

9.931 

19  48  47.6      9.69 

15  37.3 

H' 

4    3  33.87 

7.109 

19    7  58.:^    29.48 

j 

2  56.3 

5 

4  20I9.(H) 

3.439 

1948   6.7 

10.78 

15  21.3 

»'<«, 

4    4    3.02 

+7.463 

+.19    9  29.7  +93.90 

241.1 

9 

4  20   4.90 

-3.913 

+  194721.4 

-11.84 

15    5.3 

16 

4    4  33.54 

7.790 

19  11     3.8  1   93.65 

2  25.9 

13 

4  19  48.33 

4.369 

19  46  32.1 

19  81 

14  49.3 

»> 

1    5   5.30 

8.088 

19  12  40.4 

94.40 

2  10.7 

17 

4  19  29.98 

4.800 

19  45  39.01   13.71  I  14  33.3  | 

1     «<i 

4    538.20 

8.3S6 

19  1.4  18.9 

94.83 

155.5 

21 

4  19   9.97 

5.199 

19  44  42.5 

14.53    14  17.2 

1                              ' 

;       '"I 

4   6  12.10 

8.589 

19  15  58.9 

95.16 

1  40.3 

25 

4  18  48.43 

5.566 

19  43  42.8 

15.96    14     1.1 

1 

Mar  '•>' 

4   646.87 

+8.799 

+  19  1740.1 

+95.40 

1  25.2 

29 

4  18  25.49 

-5.897 

+  19  42  40.5  -15.91-  13  45.0 

61 

4   7  22.40 

8.968 

19  1922.0 

95.65 

1  10.0 

Nov.  2 

4  18    1.30 

6.199 

19  4  r  35.71    16.48    13  28.9 

10 

4    7  58.57 

9.111 

1921    4.4 

35.63 

0  54.9 

6 

4  17  36.00 

6.454 

19  40  28.8     16.95  1  13  12.8 

'^1 

4    835.25 

9.995 

19  22  46.9 

95.59 

0  39.8 

10 

4  17   9.72 

6.675 

19  39  20.2     17.33'  12  5<i.6 

1           >8 

4   9  12.33 

9.307 

19  24  2S).0 

35.47 

0  24.7 

14 

4  1642.66 

6.849 

19  :M  10.3,   17.60 

12  40.4 

1          « 

4   9  49.66 

+9.353 

+.19  26  10.5 

+95.95 

0   9.5 

18 

4  16  14.99 

-6.978 

+  19  36  59.6-17.79    1224.2  | 

i          26 

4  1027.11 

9.367 

19  27  50.9 

94.94 

23  50.7 

22 

4  15  46.90 

7.068 

19;J5  48.7 

17.73  1  12    8.0 

;       :io 

4  II    4.55 

9.349 

19  29  29.9     24.55 

23  35.6 

26 

4  15  18.58 

7.097 

19  31.37.9,   17.64    II  51.8 

Jaoe  3 

* 

4  1141.86 

9.301 

19  31    7.2     94.07 

2:1 20.5 

30 

4  14  50.18    7.091 

19 3327.7  j   17.46'  11  3.^6 

;    ' 

4  12  18.92 

9.994 

19  32  42.4     93.53 

23   5.3 

Dec.    4 

4  1421.91 

7.039 

19.32  18.4'   17.15    II  19.4 

111 

4  1255.61 

+9.115 

+  19  34  15.4 

+99.94 

22  50.2 

8 

4  13  53.93 

-6.941 

+  19  31  10.7-16.71     II    3.2 

15 

4  13  31.80    8.975 

19  35  45.8 

99.95 

2235.1 

12 

4  1326.44 

6.798 

19  30   5.0,   16.15    10  47.1 

1           lUl 

4  14    7.37     8.803 

19.37  1.3.3 

91.50 

22  19.9 

16 

4  1259.61 

6.606 

19  29    1.7     15.47    10  30.9 

'          23' 

1 

4  14  42.18     8.597 

19  38  37.7 

90.67 

22   4.8 

20 

4  12  33.65 

6.369 

19  28    1.4 1   14.ml  10  14.8 

1     ^ 

4  15  16.11  <  8.363 

19  39  58.6     19.78 

21  49.6 

24 

4  12   8.71 

6.099 

19  27    4.4     13.79  >    9  58.6 

[ 

Joly  1 

4  1 549.05+8.103 

+  19  41  15.91+18.85   21  34.4 

28 

4  1 1  44.96 

-5.778 

+  19  26  11.2  -19.80     9  42.5. 

1.  _.5 

4  16  20.90+7.816. 

+  19  4229.3  +17.86121  19.2 

32 

4  1 1  22.53 

-5.499 

+  192522.1  I-11.74I    926.4 

Oftiatcat  horixontal  panJlax, 
LMSt  boriaontal  panlbuc. 


Xoverabor  24.  0".31. 
MAy  23,  0".29. 


Greateat  aemidiameter, 
Least  aemidiaaMtar, 


.Movember  24,  1".33. 
Kay  99,  1».36. 
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HELIOCENTRIC   CO-ORDINATES,   1890. 


MBROUBY. 

GREENWICH  MEAN  NOON. 

9t  Distance 
«rth— 

I>*t6. 

1 

Holiocentrio 

Loucitade, 

Mean  Equinox 

of  Date. 

DaUy 
Motion. 

Bedaction 

to 

OrUt. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radins 

Vector. 

LoKaritbm  ^ 
ft'om  £ 

At  Date. 

At  Intorme- 
diatc  Date. 

1 

Jan.    0 

329 

26 

7.2 

O       1      II 

3  54    9.6 

-  5 

II 
23.1 

O        1         II 

-6  50  27.4 

1      n 
+  6    5.5 

9.5950178 

0.1050465 

0.0994123 

i         2 

337 

27 

46.3 

4    7  51.4 

8  23.9 

6  33  56.1 

10  99.6 

9.5823237 

0.0933973 

0.0869810 

i          4 

345 

58 

31.8 

4  93    8.3 

10 

53.0 

6    6    6.0 

15  98.1 

9.5689666 

0.0801424 

0.0728590 

6 

1 

355 

1 

13.4 

4  39  45.8 

12 

26.5 

5  31  44.9 

90  57.6 

9.5551929 

0.0651106 

0.0568765 

1 

8 

4 

38 

17.7 

4  57  96.8 

12 

49.3 

4  44     1.4 

96  48.3 

9.5413453 

0.0481363 

0.0388742 

»o 

14 

51 

22.4 

5  15  40.0 

-11 

37.2 

-3  44  .30.4 

+39  41.9 

9.5278779 

0.0290764 

0.0187359 

12 

25 

40 

48.2 

5  33  38.4 

8 

45.0 

2  33  35.7 

38    5.9 

9.5I.^j3573 

0.0078524 

9.^)964346 

14 

37 

5 

3.9 

5  50  18.3 

-  4 

22.9 

-1   12  52.7 

49  99.0 

9.5044419 

9.9845044 

9.9720987 

1           16 

49 

0 

15.8 

6    4  20.3 

+  0 

53.5 

+0  14  35.6 

44  43.5 

9.4958264 

9.9592721 

9.9461008 

.          »8 

61 

19 

41.3 

6  14  31.3 

6 

11. 1 

1  44  18.1 

44  30.8 

9.4901491 

9.9326a->0 

9.9191506 

80 

73 

54 

1.3 

6  19    6.1 

+  10 

24.3 

+3  10  42.4 

+41  94.3 

9.4878779 

9.9056508 

9.892:J6I7 

2:2 

86 

31 

59.5 

6  17  53.9 

12 

38.7 

4  28    6.9 

35  35.8 

9.4892118 

9.8794887 

9.8672489 

24 

99 

1 

36.5 

6  10  47.0 

12 

28.5 

5  31  45.0 

97  46.8 

9.4940332 

9.8558701 

9.8455781 

9f) 

111 

II 

41.4 

5  58  33.6 

10 

4.5 

6  18  33.7 

18  57.4 

9.5019362 

9.8365825 

9.82SK)647 

26 

122 

53 

13.3 

5  49  96.8 

6 

4.7 

6  47  34.7 

10    6.0 

9.5123161 

9.8231637 

9.8189669 

30 

134 

0 

2.6 

5  94    5.1 

+  1 

20.9 

+6  59  36.4 

+  8    4.9 

9.5244827 

9.8165049 

9.8157516 

Feb.    1 

144 

28 

58.0 

5    4  47.8 

-  3 

18.0 

6  56  39.8 

-  4  47.9 

9.5.377611 

9.8166254 

9.8I1K)076 

3 

154 

19 

23.0 

4  45  43.8 

7 

17.1 

6  41  21.3 

10  17.6 

9.55IJ575 

9.822744 1 

9.8276631 

5 

163 

32 

33.5 

4  97  39.4 

10 

15.8 

6  16  21.1 

14  30.3 

9.565,3877 

9.833.5856 

9.8403.359 

7 

172 

10 

59.0 

4  11    9.1 

12 

6.2 

5  44    5.6 

17  34.8 

9.5788812 

9.8477469 

9.8556663 

9 

180 

17 

49.0 

3  56    5.0 

-12 

50.6 

+5    6  39.3 

-19  43.3 

9.5917677 

9.8639586 

9.8725066 

II 

187 

fjG 

28.1 

3  49  51.9 

12 

:^.3 

4  25  42.2 

91    7.4 

9.6038595 

9.8812109 

9.8899877 

13 

195 

10 

21.1 

3  31   18.0 

II 

33.5 

3  42  32.7 

91  57.3 

9.6150319 

9.8987686 

9.<M)74986 

15 

202 

2 

43.3 

3  91   19.5 

9 

52.7 

2  58  10.3 

99  91.4 

9.6252066 

9.9161344 

9.924640i) 

17 

208 

36 

37.2 

3  19  48.9 

7 

44.5 

2  13  19.9 

99  96.9 

9.6343380 

9.9329924 

9.9411694 

19 

214 

54 

49.5 

3    5  37.0 

-  5 

17.9 

+  1  28  34.9 

-99  16.8 

9.6424036 

9.9491581 

9.9569464 

2\ 

220 

59 

53.9 

9  59  38.9 

2 

41.9 

0  44  20.2 

91  56.6 

0.649.3948 

9.9645348 

9.9719138 

23 

226 

54 

9.6 

9  54  47.3 

-  0 

3.3 

+0    0  54.2 

91  98.9 

9.6.'>53I24 

9.{)790849 

9.9860485 

25 

232 

39 

44.1 

9  50  57.9 

+  2 

31.5 

-0  4 1  28.6 

90  53.7 

9.6(iOI621 

9.9928070 

9.9993641 

27 

2:$8 

18 

36.4 

9  48    4.9 

4 

57.4 

1  22  37.2 

90  14.0 

9.6639512 

0.0057234 

0.0118882 

Mar.   1 

243 

52 

36.5 

9  46    4.6 

+  7 

9.8 

-2    2  21.9 

-19  30.0 

9.66<;6877 

0.0178644 

0.02:)6569 

3 

249 

23 

29.2 

9  44  56.5 

9 

4.9 

2  40  34.4 

18  41.8 

9.668,3781 

0.029270,3 

0.0347099 

5 

254 

52 

55.6 

9  44  37.9 

10 

39.4 

3  17    6.1 

17  49.9 

9.66{M)266 

0.0399804 

0.0450860 

7 

260 

22 

33.6 

2  45    8.9 

II 

.'iO.3 

3  51  46.3 

16  59.1 

9.6686350 

0.0.')003I7 

0.0548216 

9 

265 

54 

1.4 

9  46  97.6 

12 

35.2 

4  24  30.8 

IS  49.5 

9.6672018 

0.0394594 

0.0639486 

II 

271 

28 

57.4 

2  48  36.9 

+  12 

52.1 

-4  55    2.0 

-14  40.5 

9.664724 1 

0.0682927 

0.0724946 

13 

277 

9 

3.4 

9  51  37.8 

12 

39.3 

5  23    7.7 

13  93.8 

9.66119.52 

0.0765.563 

0.0804796 

Ift 

282 

56 

4.7 

9  55  39.8 

II 

55.9 

5  48  31.1 

11  57.8 

9.6566080 

0.0842663 

0.0879179 

17 

288 

51 

53.3 

3    0  95.6 

10 

41.3 

6  10  51.3 

10  90.3 

9.6.-109542 

0.0914346 

0.0948166 

19 

294 

5B 

28.1 

3    6  19.7 

8 

55.9 

6  29  43. 1 

8  99.0 

9.6442278 

0.0980631 

0.1011729 

21 

301 

17 

56.5 

3  13  30.2 

+  6 

41.6 

-6  44  36. 1 

-6  90.9 

9.6:;642<i6 

0.1041441 

0.1069753 

23 

307 

52 

37.0 

3  91  39.3 

4 

1.6 

6  54  5:).4 

3  59.8 

9.6275560 

0.1096621 

0.II2200G 

25 

314 

44 

58.6 

3  31     9.3 

+  1 

1.0 

6  59  51.3 

-  1     0.9 

9.6176349 

0.1145861 

0.1168124 

27 

321 

57 

41.6 

3  41  54.9 

-  2 

12.0 

6  58  .38.5 

+  9  16.6 

9.6067022 

0.1188728 

0.120759(1 

29 

32<) 

33 

36.7 

3  54  15.0 

5 

26.1 

G  50  15.9 

6    9.4 

9,5948270 

0.1224634 

0.1239734 

31 

337 

35 

41.6 

4    8    5.9 

-  8 

26.4 

-45  33  38.4 

+10  34.0 

9.5821210 

0.1252777 

0.I263G35 

33 

346 

6 

56.3 

4  93  93.4 

-10 

55.2 

-6    7  36.9 

+15  33.1 

9  5687552 

0.1272164 

0.1278202 
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MERCURY. 

GREENWICH  MRATf  NOON. 

Date. 
Apr.   2 

Hetlooentrlo 

Longitade, 

MeanBqainox 

of  Date. 

Daily 
Motion. 



Of// 

4  93  33.4 

Bednction 

to 

Orbit. 

-10   55.2 

Heliocentric 
Latitude. 

O         /          // 

-6    7  36  9 

Dally 
Motion. 

Logarithm 

of 

Radius 

Vector. 

9.5687552 

from  Earth — 

At  Date. 

At  Intenne- 
diateDate. 

O         / 

346     6 

56  3 

i     /* 
+15  33.1 

0.1272164 

0.1278202 

4 

355   10 

0.0 

4  40    S.O 

12 

2<).5 

5  31     5.5 

91    3.0 

9.5549772 

0.1281570 

0.1282077 

1            6 

4  47 

46.6 

4  57  43.8 

12 

49.0 

4  43  11.0 

96  53.8 

9.5411317 

0.1279524 

0.1273691 

!            8 

15     1 

25.6 

5  15  57.1 

M 

35.4 

3  43  28.9 

39  46.4 

9.5276743 

0.1264355 

0.1251281 

10 

25  51 

25.2 

5  33  55.S  1 

8 

41.6 

2  32  24.1 

38  10.5 

9.5151734 

0.1234237 

0.1212987 

\4 

37    10 

13.0 

5  50  33.0 

-  4 

18.9 

-1   11  33.1 

+49  95.9 

9.5042884 

0.1187312 

0.1156999 

14 

49    11 

50.5 

6    4  31.0 

+  0 

58.6 

+0  15  59.6 

44  44.5 

9.4957137 

0.1121870 

0.1081770 

IG 

61    31 

34.7 

6  14  S6.0 

6 

15.6 

1  45  41.7 

44  99.5 

9.4900861 

0.1036578 

0.0986229 

18 

74     6 

3.8 

6  19    5.8 

10 

27.4 

3  11  59.9 

41  90.1 

9.4878700 

0.0930698 

0.0870018 

20 

86  43 

59.6 

6  17  49.0 

12 

39.6 

4  29  13.7 

35  98.8 

9.4892598 

0.0804262 

0.0733569 

2ii 

99   13 

22.8 

6  10  37.6 

+12 

27.2 

+5  32  36.8 

+97  38.8 

9.4941330 

0.0658114 

0.0578115 

24 

111   23 

4.8 

5  58  19.1 

10 

1.4 

6  19    9.2 

18  49.1 

9.5020797 

0.0493820 

0.0405508 

96 

123     4 

6.5 

5  49  19.0 

6 

0.4 

6  47  53.6 

9  59.9 

9.5124928 

0.0313476 

0.0218029 

1           88 

134    10 

21.0 

5  93  47.9 

+  1 

16.5 

6  59  40.0 

+  1  57.1 

9.5246821 

0.0119483 

0.0018156 

30 

144   38 

40.3 

5    4  99.6 

-  3 

22.2 

6  56  30.7 

-4  53.1 

9.5379733 

9.9914358 

9.9808403 

May  2 

154  28 

29.2 

4  45  96.3 

-  7 

20.4 

+6  41     1.9 

-10  99.9 

9.5517738 

9.9700607 

9.9591270 

4 

163  41 

5.8 

4  97  93.1 

10 

18.0 

6  15  53.8 

14  33.6 

9.5656015 

9.9480606 

9.9369188 

6 

172   19 

0.0 

4  10  47.9 

12 

7.4 

5  43  32.6 

17  37.9 

9.5790876 

9.9257052 

9.9144601 

8 

180  25 

21.7 

3  55  51.8 

12 

50.8 

5    6    2.3 

19  44.8 

9.5919633 

9.9032148 

9.8920021 

10 

188     3 

36.1 

3  49  39.6 

12 

35.7 

4  25    2.6 

91     8.4 

9.6040417 

9.88085f>0 

9.8698130 

12 

195   17 

7.3 

3  31    6.0 

-11 

32.2 

+3  41  51.5 

-91  57.8 

9.6151990 

9.8589102 

9.8481874 

14 

202     9 

10.7 

3  91  10.7 

9 

50.8 

2  57  28.4 

iU9].6 

9.6253575 

9.8376864 

9.8274514 

16 

208  42 

48.4 

3  19  40.9 

7 

24.1 

2  12  37.8 

99  96.9 

9.6344726 

9.8175296 

9.8079701 

18 

215     0 

47.5 

3    5  30.9 

5 

15.5 

1  27  53.2 

99  16.5 

9.6425213 

9.7988237 

9.7901428 

20 

221      5 

40.6 

9  59  33.9 

2 

39.4 

0  43  39.0 

91  56.9 

9.649495() 

9.7819806 

9.7743914   | 

22 

226  59 

47.5 

9  54  43.4 

-  0 

0.9 

+0    0  13.9 

-91  97.7 

9.6553963 

9.7674294 

9.7611461    ' 

1 

24 

232  45 

15.0 

9  50  54.0 

+  2 

33.9 

-0  42    7.8 

90  53.1 

9.6602290 

9.7555904 

9.7508075 

26 

238  24 

1.8 

9  48    1.9 

4 

59.6 

1  23  15.1 

90  13.4 

9.6640012 

9.7468376 

9.7437136  ; 

2e 

243  57 

58.3 

9  46    3.4 

7 

11.8 

2    2  58.5 

19S9.3 

9.6667212 

9.7414613 

9.7400988  ' 

1 

50 

249  28 

49.2 

1  44  55.8 

9 

6.5 

2  41     9.4 

18  41.0 

9.6683950 

9.7396350 

9.7400687  t 

Jane  1 

254  58 

14.8 

9  44  38.1 

+10 

40.7 

-3  17  39.5 

-17  48.4 

9.6690269 

9.7413901 

9.7435802  I 

1 

3 

260  27 

54.2 

9  45    9.3 

11 

51.1 

3  52  19.9 

16  51.9 

9.6686189 

9.7466123 

,   9.7504516 

5 

265  59 

24.6 

9  46  99.9 

12 

35.5 

4  25    0.5 

15  46.5 

9.6671694 

9.7550579 

.   9.7603855  ' 

7 

271   34 

24.5 

9  48  39.3 

12 

52.2 

4  55  29.5 

14  39.4 

9.6646752 

9.766:}860 

'  9.77.30077  i 

9 

277   14 

36.3 

9  51  41.9 

12 

38.9 

5  23  32.9 

13  99.6 

9.6611299 

9.7801982 

9.7879045   _ 

II 

283     1 

45.2 

9  55  36.9 

+11 

54.9 

-5  48  53.5 

-11  56.4 

9.6565262 

9.7960752 

9.8046596  ! 

13 

288  57 

42.6 

3    0  30.5 

10 

40.0 

6  11  10.7 

10  18.7 

9.6508559 

9.8136095 

'  9.8228786  ' 

15 

295     4 

28.5 

3    6  95.8 

8 

54.1 

6  29  59.0 

8  97.1 

9.6441132 

9.8324235 

1  9.8422038 

17 

301   21 

10.3 

3  13  97.4 

6 

39.3 

6  44  48.0 

6  18.8 

9.6362956 

9.8521815 

;   9.8623215 

111 

307  59 

6.0 

3  91  40.6 

3 

58.9 

6  55    0.7 

3  50.3 

9.6274089 

9.8725910 

9.8829600 

21 

314  51 

45.3 

3  31  19.0 

+  0 

58.1 

-6  59  53.2 

-  0  58.0 

9.6174722 

9.8934005 

i   9.903H861 

23 

:f22    4 

4^7 

3  49    5.8 

-  2 

15.0 

6  58  '34.1 

+  9  93.0 

9.6065246 

9.9143918 

9.9'<i48940 

« 

329  41 

6.9 

3  54  97.1 

5 

29.1 

6  50    4.3 

6  13.9 

9.5946361 

9.9353706 

'  9.9157J»93 

27     337  43 

37.4 

4    8  18.6 

8 

29.1 

6  33  18.5 

10  38.4 

9.5819190 

9.9561589 

1   9.9664286 

29     346   15 

20.3 

4  93  38.3 

10 

56.9 

6    7    7.7 

15  38.0 

9.5685453 

9.9765863 

,  9.9866103 

31     355   19 

4.3 

4  40  18.1 

-12 

30.4 

-5  30  26.0 

+91    8.6 

9.5547642 

9.9964785 

1   0.0061673  ' 

33         4  57 

14.8 

4  58    0.6 

-12 

48.6 

-4  42  20.4 

+«59.4 

9.5409216 

0.0156528 

1  0.0249103  ' 
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MEROUEY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Locgitude, 

MeaoBqainox 

of  Date. 

O          i         It 

355   19     4.3 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

LojEarithin 

of 

Radius 

Vector. 

9.5547642 

Logarithm  of  DlHtHiut* 
from  Eartli — 

At  Date. 

At  Interme- 
diate Date. 

Jaly  1 

O       0       II 

4  40  18.1 

-12 

30.4 

O         /          II 

-5  30  26.0 

+91     8.0 

9.9964785 

0.0061673 

3 

4 

57    14.8 

4  58    0.6 

12 

48.6 

4  42  20.4 

96  59.4 

9.5409216 

0.0156528 

0.0249103 

5 

15 

II   27.6 

5  10  H.O 

11 

33.4 

3  42  27.5 

39  59.1 

9.5274750 

0.0339139 

0.0426367 

7 

26 

2     0.2 

5  34  11.3 

8 

38.0 

2  31   12.6 

38  15.1 

9.5149943 

0.0510515 

0.0591305 

9 

37 

27    18.6 

5  50  47.9 

-  4 

14.3 

-1  10  13.8 

49  98.3 

9.5041400 

0.0668464 

0  0741723 

II 

49 

23  21.7 

6    4  49.S 

+  1 

3.6 

+0  17  23.2 

+44  45.6 

9.4956066 

0.0810826 

0.0875543 

13 

61 

4:1  23.6 

0  14  39.6 

6 

20.2 

1  47    4.7 

44  97.5 

9.4900286 

0.0935665 

0.0991021 

15 

74 

18     0.6 

6  19    7.1 

10 

30.4 

3  13  17.1 

41  15.8 

9.4878675 

0.1041483 

0.1086968 

17 

86 

55  53.4 

6  17  44.7 

12 

40.6 

4  30  19.7 

35  99.1 

9.4893127 

0.1127440 

0.1162917 

19 

99 

25     2.7 

6  10  98.9 

12 

25.9 

5  33  28. 1 

97  30.8 

9.4942367 

0.119.3458 

0.1219172 

91 

111 

34  21.4 

5  58    5.4 

+  9 

58.2 

+6  19  44.1 

+18  40.8 

9.5022259 

0.1240199 

0.1256717 

2:) 

123 

14   52.7 

5  41  55.6 

5 

56.2 

6  48  12.1 

9  59.0 

9.5126716 

0.1268927 

0.1277043 

25 

134 

20  32.9 

5  93  99.4 

+  1 

12.0 

6  59  43.6 

+  1  50.9 

9.5248822 

0.1281291 

0.1281902 

27 

144 

48   16.0 

5    4  19.0 

-3 

26.2 

6  56  21.6 

-  4  58.8 

9.5381850 

0.1279105 

0.1273120 

29 

154 

37  29.6 

4  45    9.0 

7 

23.7 

6  40  42.6 

10  96.7 

9.551988<) 

0.1264160 

0.125242)) 

31 

163 

49  32.7 

4  97    6.7 

-10 

20.3 

+6  15  26.7 

-14  37.0 

9.5658133 

0.123810?! 

0.1221377 

Aug.  2 

172  26  56.2 

4  10  39.6 

12 

8.5 

5  42  59.9 

17  39.5 

9.5792912 

0.1202388 

0.ll812t^2 

4 

180 

32  50.2 

3  55  38.7 

12 

51.0 

5    5  25.7 

19  46.5 

9.5921552 

0.1158214 

0.1133267 

6 

188 

10  40.1 

3  49  98.9 

12 

35. 1 

4  24  23.3 

91    9.5 

9.6042190 

0.11 065.^)8 

0.1078171 

8 

195 

2*3  50.1 

3  30  58.0 

11 

30.9 

3  41   10.3 

91  58.4 

9.6153620 

0.1048184 

0.1016664 

10 

202 

15  35.2 

3  91    9.3 

-  9 

49.0 

+2  56  46.8 

-99  91.8 

9.6255043 

0.0983669 

0.0949242 

12 

208 

48  57.4 

3  19  33.8 

7 

40.0 

2  11  56.1 

99  96.9 

9.6346021 

0.0913420 

0.087622J) 

14 

215 

6  43.5 

3    5  85.0 

5 

13.1 

1  27  11.6 

99  16.3 

9.6426343 

0.083761M) 

0.0797825 

16 

1 

221 

M   25.9 

9  59  90.0 

-  2 

36.9 

+0  42  58.1 

91  55.8 

9.6495918 

0.0756643 

0.0714141 

:    18 

227 

5  23.8 

9  54  30.4 

+  0 

1.6 

-0    026.1 

91  97.9 

9.6554756 

0.0670318 

0.0625165 

20 

232 

50  44.4 

9  50  50.4 

+  2 

36.3 

-0  42  46  8 

-90  59.5 

9.6602inH 

0.0.578672 

0.0530822 

22 

238 

29  26.2 

9  47  59.6 

5 

1.7 

1  23  52.9 

90  19.8 

9.6640479 

0.048 15WI 

0.0430976 

24 

244 

3   19.4 

9  46    9.0 

7 

13.5 

2    3  35.0 

10  98.6 

9.6667515 

0.03781>27 

0.0325426 

26 

249 

34     8.3 

9  44  55.3 

9 

8.1 

2  41  44.4 

18  40.9 

9.6684093 

0.0270446 

0.021.3949 

28 

255 

3  33.7 

9  44  38.9 

10 

42.0 

3  18  13.0 

17  47.6 

9.6690255 

0.0155<K)8 

0.0096289 

30 

260 

33   13.9 

9  45  10.9 

+  11 

52. 1 

-3  52  51.5 

-16  50.9 

9.668<i0i6 

0.0035062 

9.9972193 

Sept  1 

1 

266 

4   47.0 

9  46  31.0 

12 

36.1 

4  25  30.2 

15  47.4 

9.6671361 

9.9907660 

9.9841439 

3 

271 

39  51.2 

9  48  41.8 

12 

52.2 

4  55  57.0 

14  38.9 

9.6646260 

9.9773512 

9.!»70:W7 1 

5 

277 

20     8.6 

9  51  44.4 

12 

38.4 

5  23  58.0 

13  91.3 

9.6610650 

9.9632518 

l».t»5r.9469 

7 

283 

7  24.8 

9  55  41.9 

It 

54.1 

5  49  15.9 

II  54.9 

9.6564452 

9.9484757 

9.9408429 

1 

9 

289 

3  32.1 

3    0  35.6 

+10 

38.5 

-6  1 1  30.0 

-10  17.1 

9.6507590 

9.9330575 

9.9251311 

II 

295 

10  29.0 

3    6  31.6 

8 

52. 1 

6  30  14.9 

8  95.3 

9.6140003 

9.9170781 

9.9089194 

13 

301 

30  23  6 

3  13  34.4 

6 

37.0 

6  44  59.8 

6  16.6 

9.6361661) 

9.9004  W05 

9.892:m46 

15 

308 

5  34.7 

3  91  49.9 

3 

56.2 

6  55    7.8 

3  47.8 

9.6272646 

9.8b4l024 

9.8758544 

17 

314 

58  31.7 

3  31  91.4 

+  0 

55. 1 

6  59  55.0 

-  0  55.0 

9.6173127 

9.8677118 

9.8597470 

'           19 

A'22 

II    55.3 

3  49  16  4 

-  2 

18.1 

-6  58  2«).6 

+  9  95.4 

9.606351 1 

9.8520457 

9.8447079  ! 

1 

21 

329 

48  36.0 

3  54  30.9 

5 

32.0 

6  49  52  7 

6  17.1 

9.5944495 

9.8378474 

9.8315911    1 

23 

337 

51    32.1 

4    8  31 .9 

8 

31.8 

6  32  58.5 

10  49.8 

9.5e!l7217 

9.8260782 

9.H2 14553  , 

1          25 

346 

23  42.5 

4  93  59.7 

10 

58.6 

6    6  38.5 

15  49.8 

9.5683406 

9.8178734 

9.8154802 

27 

355 

27  56.5 

4  40  33.6 

12 

31.4 

5  29  46  6 

91   13.6 

9.5545.564 

9.8144120 

9.8147857 

29 

31 

5 

6  38.4 

4  58  16.5 

-12 

48.1 

-4  41  30.4 

+97    4.8 

9..->407l68 

9.8166885 

9.8201697 

15 

21   23.3 

5  16  30.0 

-II 

31.4 

-3  4 1  26.6 

+39  57.0 

9.5272809 

9.8252372 

9.tf3 16523 
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MEBOUKV. 

• 

QBEENWICH  liEAK  NOON 

» 

Date. 

HeliooeDtric 

LoDfdtndo, 

Mean  Equinox 

of  Date. 

Dally 
Motion. 

Hodaotion 

to 

Orbit. 

Heliocentric 
Latitode. 

Daily 
Motion. 

Logarithm 

of 

Radins 

Vector. 

Logarithm  of  Diatanoe 
ftom  Earth— 

At  Date. 

At  Interme- 
diate Date. 

Oct.    1 

O            / 

15  21 

23.3 

0     *    II 
5  16  30.0 

t           H 

-11   31.4 

0     1     ti 
-3  41  26.6 

/    11 
+39  57.0 

9.5272809 

9.825-2372 

9.8318583 

3 

26   12 

27.4 

5  34  96.6 

8  34.4 

2  30    2.0 

33  19  6 

9.5148205 

9.8399312 

9.8493500 

5 

37  38 

14.8 

5  51    0.7 

-  4     9.6 

-1    8  55.5 

49  31.4 

9.5039968 

9.8599505 

9.8715511 

7 

49  34 

41.6 

6    4  59.3 

+  1     8.8 

+0  18  45.4 

44  46.5 

9.4955043 

9.8839560 

9.8969648 

9 

«l   55 

0.0 

6  14  38.5 

6  24.7 

1  48  26.1 

44  95.8 

9.4899758 

9  9IO:k5l2 

9.9840210 

11 

74  29 

43.7 

6  10    7.7 

+  10  33.4 

+3  14  32.4 

+41  11.4 

9.4878689 

9.9377137 

9.9513123 

13 

87     7 

32.2 

6  17  40.0 

12  41.5 

4  31  24.1 

35  16.1 

9.4893684 

9.96468S)4 

9.9777398 

15 

99  36 

27.0 

6  10  18.4 

12  24.6 

5  34  18.1 

97S3.0 

9.4943422 

9.9903796 

0.002545:) 

17 

IM    45 

21.9 

5  57  51.6 

9  55.1 

6  20  17.9 

18  39.6 

9.5023731 

0.0141914 

0.0252886 

19 

123  25 

22.9 

5  41  39.9 

5  52.1 

6  48  29.9 

9  44.3 

9.5I2850I 

0.0358208 

0.0457824 

21 

134  30 

28.9 

5  93  11.8 

+  1     7.7 

+6  59  46.8 

+  1  43.4 

9.5250814 

0.0551766 

0.0640140 

23 

144  57 

36.8 

5    3  53.8 

-  3  30.2 

6  56  12.5 

-5    4.4 

9.538:)95l 

0.0723100 

0.0800833 

85 

154  46 

15.4 

4  44  59  1 

7  26.8 

6  40  23.6 

10  31.0 

9.5522015 

0.0873559 

0.0941500 

87 

163  57 

46.2 

4  96  51.6 

10  22.5 

6  15    0.2 

14  40.9 

9.5660225 

0.1004884 

0.1063941 

2<) 

172  34 

39.8 

4  10  18.4 

12     9.7 

5  42  27.9 

17  41.9 

9.5794918 

0.1118903 

0.1169986 

31 

ISO  40 

7.3 

3  55  96.9 

-12  51.2 

+5    4  49.7 

-10  48.0 

9.5923442 

0.1217397 

0.1861333 

Nov.  8 

188   17 

33.6 

3  49  17.9 

12  34.4 

4  23  44.9 

91  10.4 

9.6043950 

0.1301980 

0.1339514 

4 

195  30 

23. 1 

3  30  48.6 

11   29.6 

3  40  30.8 

91  59.0 

9.6155219 

0.1374085 

0.1405847 

6 

202  21 

50.8 

3  90  54.9 

9  47.3 

2  56    6.1 

99S9.1 

9.6256481 

0.1434937 

0.1461471 

8 

208  54 

57.9 

3  19  96.8 

7  37,8 

2  II   15.2 

99  96.1 

9.6347300 

0.1485572 

0.1507338 

10 

215   12 

31.4 

3    5  19.3 

-  5   10.8 

+1  26  31.1 

-99  16.1 

9.6427453 

0.1526864 

0.1544834 

12 

221    17 

3.6 

9  59  94.3 

-  2  34.5 

+0  42  17.9 

91  55.4 

9.6496862 

0.1559522 

0.1578799 

14 

227   10 

53.1 

9  54  35.6 

+  0     4.0 

-0    1     5.3 

91  96.7 

9.6555539 

0.1584126 

0.1593553 

16 

232  56 

7.2 

9  50  48.3 

2  38.7 

0  43  25.0 

90  sa.o 

9.660:^540 

0.1601123 

0.1606878 

18 

238  34 

44.4 

9  47  57.8 

5     3.9 

1  24  30.0 

90  19.9 

9.664094 1 

0.1610854 

0.1613072 

20 

244     8 

34.2 

9  46    0.7 

+  7   15.6 

-8    4  10.7 

-19  97.9 

9.6667819 

0.1613569 

0.1618346 

22 

249  39 

21.4 

9  44  54.9 

9     9.8 

2  42  18.7 

18  30.5 

9.6684238 

0.1609418 

0.1604793 

24 

255     8 

46.8 

9  44  38.6 

10  43.3 

3  18  45.7 

17  46.8 

9.6690243 

0.1598465 

0.1590431 

26 

260  :)8 

28.4 

9  45  11.1 

II    53.0 

3  53  22.5 

16  49.3 

9.6685848 

0.1580685 

0.1569801 

28 

266   10 

3.9 

9  46  39.7 

12  .3(}.7 

4  25  59.2 

15  46.5 

9.6671039 

0.1555965 

0.1540943 

30 

271    45 

12.6 

9  48  44.4 

•H2  52.2 

-4  56  24.0 

-14  37.9 

9.6645781 

0.1584105 

0.150541! 

Deo.   2 

277  25 

36.1 

9  51  47.7 

12  .37.9 

5  24  22.6 

13  90.0 

9.6610012 

0.1484816 

0.1468867 

4 

283    12 

59.6 

9  55  45.9 

11    53.1 

5  49  37.9 

11  53.5 

9.6563655 

0.1437705 

0.1411066 

6 

289     9 

15.7 

3    0  40.7 

10  37.2 

6  11  49.0 

10  15.5 

9.6506632 

0.1388875 

0.1351855 

8 

295   16 

23.5 

3    6  37.7 

8  50  2 

6  30  30.4 

8  93.4 

9.643^882 

0.1317916 

0.1882160 

10 

301    36 

31.0 

3  13  41.4 

+  6  34.7 

-6  45  11.4 

-  6  14.5 

9.6:)60:)85 

0.184.3885 

0.1808975 

12 

308   II 

57.3 

3  91  57.9 

3  53.5 

6  55  14.8 

3  45.3 

9.6271202 

0.1159309 

0.1112751 

14 

315     5 

11.6 

3  31  30.5 

+  0  52.2 

6  59  56.6 

-0  59.9 

9.6171527 

0.1063159 

0.1010385 

16 

322   \ti  54.7; 

3  49  97.0 

-  2  21.1 

ti  58  25.1 

+  9  98.6 

9.(M)6176I 

0.0954864 

0.0894628 

18 

329  55 

58.1 

3  54  51.9 

5  35.0 

6  49  41.0 

6  90.9 

9.5942617 

0.0831884 

0.0764064 

1 

20 

337  59 

19.4 

.4    8  45.9 

"  8  34.4 

-6  32  38.8 

+10  47.1 

9.5815220 

0.0698767 

0.0617205 

22 

346  31 

57. H  . 

4  ii    7.9 

II     0.8 

6    6    9.6 

15  47.7 

9.5681329 

0.0537188 

0.0452531 

24 

355  Mi 

42.0 

4  40  40.3 

12  32.2 

5  29    7.5 

91  18.8 

9.5543450 

0.0363076 

0.0268687 

26 

5    15 

56.6 

4  58  33.9 

12  47.7 

4  40  40.6 

97  10.9 

9.5405080 

0.0169858 

0.0064744 

28 

15  31 

14.8 

5  16  46.7 

11   2f).5 

3  40  26.0 

33    9.9 

9.5270824 

9.9955197 

9.9840754 

30 

26  22 

51.8 

5  34  49.5 

-  8  31.2 

-2  28  51.6 

+36  94.0 

9.5146418 

9.0781682 

9.9598419 

32 

37  49 

9.1 

5  51  14.7 

-  4     5.1 

-1     7  37.5 

+49  34.4 

9.5038485 

9.9471618 

9.9348133 
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VENUS. 

GREENWICH  MEAN  NOON 

• 

])»te. 

- 

Heliooenttto 

liODfritado, 

Mean  Bqainoz 

of  Date. 

Dafly 
Motion. 

Redaction 

to 

Orbit. 

Heliocentrio 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

HadioB 

Vector. 

Logarithm  of  Dlatanoe 
fit>m  Barth>- 

At  Date. 

Atlnterm^' 
dUteDate. 

o 

/ 

ti 

O        /       W 

/ 

n 

O        t         II 

1       u 

Jan.   S 

255 

29 

40.7 

1  35  13.4 

-0 

1.3 

•fO    0  42.3 

-«  38.7 

9.8610471 

0.2212851 

0.2223154 

% 

261 

50 

16.9 

1  35    5.9 

+0 

38.5 

-^  21  49.3 

5  36.4 

9.8613063 

0.223304 1 

0.2242513 

10 

268 

10 

28.8 

1  .%    0.4 

1 

16.5 

0  44    3.3 

5  30.0 

9.8615408 

0.2251571 

0.2260213 

14 

274 

30 

21.4 

I  34  S6.I 

1 

50.6 

1     5  43.7 

5  19.6 

9.8617479 

0.2268442 

0.2276252 

18 

280 

49 

59.2 

1  34  53.0 

2 

19.3 

1  26  35.0 

5    5.4 

9.8610252 

0.22836.36 

0.2290596 

22 

287 

9 

26.8 

1  34  51.0 

+2 

41.2 

-I  46  22.1 

-4  47.6 

9.8(>20706 

0.2297133 

0.2303253 

26 

293 

28 

48.7 

1  34  50.1 

2 

55.3 

2    4  51.0 

4  96.9 

9.8621823 

0.2308954 

0.2314244 

30 

299 

48 

9.2 

1  34  50.3 

3 

0.9 

2  21  48.3 

4    1.8 

9.8622591 

0.2319128 

0.232:)615 

Feb.   3 

306 

7 

32.3 

1  34  51.4 

2 

57.8 

2  37    2.0 

3  34.5 

9.8623001 

0.2327707 

0.2331401 

7 

312 

27 

1.8 

1  34  53.4 

2 

45.9 

2  50  21.1 

3    4.6 

9,8623047 

0.2334704 

0.2337606 

11 

318 

46 

40.7 

1  34  56.9 

+2 

26.0 

-3     1  .35.9 

-9  33.5 

9.8622730 

0.2340106 

0.2:)42I95 

15 

325 

6 

31.9 

1  34  50.7 

1 

59.0 

3  10  38.4 

1  58.5 

9.8622050 

0.2343862 

0.2345103 

19 

331 

26 

37.7 

1  35    3.6 

1 

26.3 

3  17  21.7 

1  93.0 

9.8621020 

0.2345914 

0.2346290 

23 

337 

47 

0.4 

1  35    8.0 

0 

49.3 

3  21  40.8 

0  46.4 

9.8619649 

0.2346227 

0.2345718 

27 

344 

7 

41.8 

.   1  35  19.8 

+0 

9.9 

3  23  32.2 

-0    9.9 

9.8617953 

0.2344775 

0.2343392 

Mar.  3 

350 

28 

43.2 

•1  35  17.9 

-0 

30.2 

-3  22  54.3 

+0  98.9 

9.8615952 

0.2341573 

0.2339315 

7 

35<» 

50 

5.4 

I  35  93.3 

1 

8.6 

3  19  47.1 

1    5.4 

9.8613670 

0.2336615 

0.2333470 

11 

3 

11 

49.6 

1  35  98.9 

1 

43.7 

3  14  12.4 

1  41.8 

9.8611135 

0.2329876 

0.2325814 

15 

9 

33 

56.9 

1  35  34.7 

2 

13.9 

3    6  13.9 

9  17.9 

9.8608377 

0.2321279 

0.2316258 

19 

15 

56 

27.6 

1  35  40.7 

2 

37.4 

2  55  56.8 

9  51.0 

9.8605428 

0.2310737 

0,2304707 

1          23 

22 

19 

22.6 

1  36  46.8 

-2 

53.2 

-2  43  28.4 

-I-3S9.8 

9.8602327 

0.2298161 

0.2291091 

27 

28 

42 

42.6 

1  35  53.1 

3 

0.5 

2  28  57.2 

3  59.3 

9.8599108 

0.2283493 

0.2275.363 

31 

35 

6 

28.1 

1  35  59.6 

2 

58.8 

2  12  33.7 

4  19.0 

9.8595813 

0.2266698 

0.2257500 

Apr.   4 

41 

30 

40.0 

1  36    6.3 

2 

48.3 

1  54  29.0 

4  49.5 

9.8592483 

0.2247763 

0.2237479 

6 

47 

55 

18.8 

1  36  13.9 

2 

29.2 

1  34  58.0 

6    9.7 

9.8589157 

0.222<3643 

0.2215246 

12 

54 

20 

25.4 

1  36  90.9 

-2 

2.8 

-1   14  13.3 

+5  19.1 

9.8585880 

0.2203275 

0.2190714 

16 

60 

46 

0.3 

1  36  97.3 

1 

30.2 

0  52  30.8 

5  31.5 

9.8582690 

0.2177550 

0.2103769 

20 

67 

12 

3.9 

1  36  34.5 

0 

52.9 

0  30    6.8 

5  39.7 

9.8579632 

0.2149358 

0.2134309 

1          24 

73 

38 

36.8 

1  36  41.8 

-0 

13.0 

-0    7  18.1 

6  43.7 

9.857674 1 

0.2118609 

0.2102256 

1          28 

80 

5 

38.7 

1  36  49.1 

+0 

27.7 

+0  15  37.9 

5  43.4 

9.8574058 

0.208.V247 

0.*>(M)7578 

May   2 

86 

33 

9.6 

1  36  56.3 

+1 

7.0 

+0  38  23.6 

+5  38.7 

9.8571615 

0.2049243 

0.2030242 

6 

93 

1 

8.6 

1  37    3.9 

1 

42.9 

1     0  41.4 

5  99.5 

9.8569444 

0.2010569 

0.1990218 

10 

99 

29 

34.5 

1  37    9.7 

2 

13.7 

1  22  14.1 

5  16.1 

9.8567576 

0.1969173 

0.1947427 

14 

105 

58 

25.5 

I  37  15.7 

2 

37.6 

1  42  44.8 

4  58.6 

9.8566034 

O.I924S)66 

0.liM)l772 

18 

112 

27 

39.2 

1  37  91.0 

2 

53.6 

2     1  57.5 

4  37.1 

9.8564^38 

0.1877832 

0.1853135 

22 

118 

57 

12.9 

1  37  95.4 

+3 

0.6 

+2  19  36.9 

•H  19.0 

9.a')64005 

0.1827669 

0.1801428 

26 

125 

27 

2.8 

1  87  98.9 

2 

.58.4 

2  35  29.3 

3  43.6 

9.8563545 

0.1774406 

0.1746597 

30 

131 

57 

4.6 

1  37  31.4 

2 

47.1 

2  49  22.0 

3  19.3 

9.8563464 

0.1718006 

0.1688626 

June  3 

138 

27 

13,8 

I  37  39.8 

2 

27.2 

3     I     4.2 

9  38.4 

9.8563765 

O.I6584Tj7 

0.1627492 

7 

144 

57 

25.3 

(  37  39.7 

1 

59.8 

3  10  26.7 

9    9.5 

9.8564441 

O.I59572<.) 

0.1563154 

II 

151 

27 

33.8 

d7  31.9 

+  1 

26.2 

+3  17  22.3 

4-1  95.0 

9.8565485 

0.1529756 

0.1495523 

15 

157 

57 

33.5 

1  87  98.3 

0 

48.2 

3  21  45.7 

0  46.5 

9.8566881 

0.1460437 

0.1424488 

19 

164 

27 

18.7 

1  37  94.0 

+0 

7.8 

3  23  33.9 

+0    7.5 

9.8568612 

0.1387658 

0.1349938 

23 

170 

56 

43.9 

1  87  18.3 

-0 

32.9 

3  22  45.6 

H>  31.6 

9.8570656 

0.1311321 

0.1271800 

27 

177 

25 

43.9 

t  37  11.4 

1 

12.0 

3  19  22.1 

1   lO.I 

9.8572985 

0.1231371 

0.1190031 

31 

183 

54 

13.8 

I  37    3.3 

-1 

47.3 

+3  13  26.5 

-1  47.5 

9.8575568 

0.1147780 

0.1104617 

35 

190 

22 

9.4 

1  36  54.3 

-2 

17.2 

+3    5    3.8 

-9  93.5 

9.8578373 

0.1060531 

0.1015520 
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VENUS. 

GBEEMWICH  MEAN  NOON 

. 

Date. 

Hellocentrio 

LoDgitadef 

KeanBquiDOx 

of  Date. 

DaUy 
liotloiL 

Bodnoiion 

to 

Orbit. 

Heliooentrlc 
Ladtade. 

Daay 
Motion. 

Loffaritbm 

of 

Radius 

Vector. 

Logarithm  of  DistaoDe 
fh>mEartb^ 

At  Date. 

At  Interme- 
diate Date. 

July   1 

18:$* 

t 
54 

13.8 

O      1      tt 

1  37    3.3 

*      tt 
-1   47.3 

O        i         ii 

+3  13  86.5 

t    " 
-1  47.5 

9.8575568 

0.1147780 

0.1104617 

5 

190 

88 

9.4 

1  30  34.3 

8   17.8 

3    5    3.8 

9  93.5 

9.8578373 

0.1060531 

0.101.5580 

9 

196 

49 

87.0 

1  36  44.4 

8  40.1 

8  54  81.8 

9  57.4 

9.8581363 

0.0969567 

0.0988657 

13 

803 

16 

3.7 

1  30  33.9 

8  54.9 

8  41  87.4 

3  99.0 

9.8584499 

0.0874774 

0.0885893 

17 

809 

41 

57.4 

1  30S3.0 

3     0.8 

8  86  38.8 

3  67.8 

9.858774 1 

0.0776008 

0.0785077 

21 

816 

7 

7.3 

1  30  li.9 

-8  57.8 

+8    9  49.3 

-4  93.4 

9.8591048 

0.0673108 

0.0680063 

S5 

888 

31 

33.0 

1  30    0.9 

8  45.9 

1  51  30.1 

4  45.6 

9.8594378 

0.0565951 

0.0510750 

29 

888 

55 

15.1 

1  35  60.3 

8  85.7 

1  31  49.8 

6    4.9 

9.8597690 

0.0454456 

0.0397060 

Ang.  8 

835 

18 

15.8 

1  35  40.0 

1   58.3 

111     1.7 

5  18.9 

9.8600948 

0.03:J855I 

0.0878<)I5 

6 

841 

40 

35.6 

1  35  39.4 

1   85.1 

0  49  83.4 

5  99.6 

9.8604094 

0.0818136 

0.0156190 

1 

10 

848 

8 

19.3 

1  35  91.6 

-0  47.9 

+0  87  10.4 

-5  36.9 

9.8607108 

0.009:W49 

0.0088680   , 

14 

854 

83 

89.7 

1  35  13.8 

-0     8.3 

+0    4  39.1 

6  38.7 

9.8609948 

9.996:U)53 

9.9896138 

18 

860 

44 

10.9 

1  35    7.0 

40  31.7 

-0  17  53.8 

5  37.1 

9.8618577 

9.9887880 

9.9758867 

22 

867 

4 

87.3 

1  35    1.3 

1    10.0 

0  40  18.1 

6  31.4 

9.8614968 

9.9687860 

9.9614833 

26 

873 

84 

83.4 

I  34  66.8 

1   44.9 

1     1  59.6 

5  91.7 

9.8617088 

9.9540960 

9.9465615 

30 

879 

44 

3.8 

1  34  53.5 

+8   14.7 

-1  83    0.6 

-5    8.9 

9.8618913 

9.9388776 

9.9310418 

Sept  3 

886 

3 

33.3 

1  34  51.4 

8  37.9 

1  43    0.0 

4  60.0 

9.8680488 

9.9830490 

9.9148974 

7 

898 

88 

56.5 

1  34  50.3 

8  53.4 

8     1  43.5 

4  30.9 

9.8681598 

9.9065819 

9.8!)80969 

n 

898 

48 

17.4 

1  34  50.3 

3     0.6 

8  18  57.7 

4    6.3 

9.8688487 

9.8894374 

9.8805971 

15 

305 

1 

40.4 

I  34  51.3 

8  58.9 

8  34  30.3 

3  39.5 

9.86888i)9 

9.8715695 

9.868:i485 

19 

311 

81 

9.1 

I  34  53.9 

+8  48.5 

-8  48  10.8 

-3  10.0 

9.868:1008 

9.8589878 

9.84.3:U)?0 

23 

317 

40 

46.7 

1  34  55.8 

8  30.0 

8  59  47.4 

9  38.9 

9.8688753 

9.8334698 

9.8834805 

87 

384 

0 

36.1 

1  34  59.1 

8     4.8 

3    9  13.5 

9    4.5 

9.8688136 

9.8131535 

9.8086636 

Oct.    1 

330 

80 

39.9 

I  35    3.0 

1   38.4 

3  16  81.5 

1  99.9 

9.8681167 

9.7919464 

9.7809988 

5 

336 

41 

0.3 

1  35    7.3 

0  55.9 

3  81     6.0 

0  59.8 

9.8<)  19854 

9.7698144 

9.7583895 

9 

343 

1 

:J8.9 

1  35  19.9 

^   16.8 

-3  83  8:J.4 

-0  15.7 

9.8<{188I6 

9.7467189 

9.7347966 

13 

349 

88 

37.1 

I  35  17.1 

-0  83.8 

3  83  11.6 

•H)91.7 

9.8616871 

9.7886187 

9.7101884 

17 

355 

43 

56.1 

1  35  99.5 

1     8.0 

3  80  30.3 

0  56.9 

9.8614041 

9.6974861 

9.6845311 

81 

8 

5 

37.1 

1  35  98.0 

1    37.9 

3  15  81.8 

1  36.6 

9.8611554 

9.6713884 

9.6578695 

85 

8 

87 

40.7 

1  35  33.8 

8     9.1 

3    7  47.3 

9  11.9 

9.8608839 

9.6441850 

9.6308878 

89 

14 

50 

7.6 

1  35  39.7 

-8  33.8 

-8  57  54.0 

•W45.9 

9.8605989 

9.6168011 

9.6019591 

Nov.  8 

81 

18 

58.6 

1  35  45.8 

8  51  0 

8  45  47.8 

3  17.5 

9.8(>088r)9 

9.5875997 

9.5731690 

6 

87 

m 

14.4 

1  35  69.1 

8  59.9 

8  31  37.4 

3  47.4 

9.8:>9<K567 

9.5587849 

9.5443378 

10 

33 

59 

55.6 

1  36  68.6 

8  59.8 

8  15  38.6 

4  14.6 

9.851>6393 

9.53(H)913 

9.5160858 

14 

40 

84 

8.9 

1  36    5.9 

8  50.7 

1  57  45.1 

4  38.7 

9.8593077 

9.5084418 

9.4c?98948 

18 

46 

48 

37.0 

1  36  11.9 

-8  33.8 

-1  38  87.7 

•M  50.4 

9.el.'»8976<) 

9.4768065 

9.4651589 

88 

53 

13 

:\8.4 

1  36  18.9 

8     7.9 

1   17  54.7 

5  16.5 

9.&58618r> 

9.4545848 

9.4451881 

86 

59 

39 

8.0 

1  36  96.0 

1    36.8 

0  56  81.8 

5  99.6 

9.8583893 

9.4371406 

9.4:i07688 

30 

66 

5 

6.3 

1  36  33.9 

0  59.7 

0  34    3.8 

5  39.7 

9.8580885 

9.48614.58 

9. 18.34058 

Dec.   4 

78 

31 

33.3 

1  36  40.4 

-0  80.0 

-0  11   17.6 

5  43.4 

9.8577319 

9.4886184 

9.4837856 

8 

78 

58 

89.4 

1  30  47.6 

+0  80.6 

+0  11  38.3 

+5  43.8 

9.8574614 

9,4868873 

9.43I8:WI 

18 

85 

85 

54.3 

1  36  64.8 

1      0.4 

0  34  87.0 

6  39.8 

9.8578144 

9.4:)84935 

9.4467140 

16 

91 

53 

47.8 

1  37    1.7 

1    37.0 

0  56  50.9 

6  31.4 

9.8569943 

9.4563148 

9.1671084 

80 

98 

88 

7.0 

1  37    8.9 

8     8.8 

1   18  38.6 

6  18.7 

9.85(ie0:W 

9.4789060 

9.4915839  , 

84 

104 

50 

58.8 

1  37  14.3 

8  34. (» 

1  39  15.8 

5    1.9 

9.8566456 

9.5047910 

9.5185504 

88 

111 

80 

0.4 

1  37  19.7 

-1-8  51.4 

-l-l  58  48.6 

-H  41.1 

9.8565815 

9.5386618 

9.5470009 

38 

117 

49 

88.7 

1  37  94.4 

+3     0. 1 

f8  16  39.8 

-H  16.6 

9.8564333 

9.5614638 

9.5759595 
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• 

MABS. 

GREENWICH  MEAN  NOON. 

* 

Date. 

Heliooentrio 

Lonsiiade, 

Mean  Eqalnox 

of  Date. 

Dally 
Motion. 

Redaction 

to 

Orbit. 

Heliocentrio 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 

At  Date. 

AtlDterme- 
diateDate. 

Jan.    2 

176°  32 

15.8 

96 

II 
36.55 

II 
-52.2 

O        1        II 

+  1  27  41.7 

-31.63 

0.2182404 

0.2255728 

0.2204836 

6 

178   18 

49.8 

S6 

40.46 

53.0 

1  25  32.5 

39.95 

0.2176962 

0.2153092 

0.2100472 

10 

180     5 

40.0 

96 

44.71 

53.5 

1  23  18.1 

34.95 

0.2171123 

0.2046969 

0.1992559 

1          14 

181   52 

47.9 

96 

49  90 

53.8 

1  20  58.5 

35.55 

0.2164891 

0.1937233 

0.1880977 

18 

183  40 

14.7 

96 

54.15 

53.9 

1   18  33.7 

36.89 

0.2158271 

0.1823789 

0.1765657 

2-2 

185  28 

1.5 

96 

59.31 

-53.8 

+1   16    3.9 

-38.09 

0.2 15 1263 

0.1706586 

0.1646570 

26 

187    16 

9.6 

97 

4.81 

53.5 

1   13  29.0 

39.34 

0.2143873 

0.1585606 

0.1523696 

30 

189     4 

40.4 

97 

10.59 

53.0 

1   10  49.2 

40.55 

0.2136104 

0. 1 460835 

0.1397016 

Feb.   :J 

190  53 

34.7 

97 

16.65 

52.2 

1     8    4.6 

41.75 

0.2127962 

0.1332227 

0.1266449 

7 

192  42 

54.0 

97 

93.01 

51.2 

1     5  15.2 

49.99 

0.2119450 

O.I  199667 

0.1131869 

II 

1 

194  32 

39.2 

97 

99.66 

-50.1 

+  1     2  21.2 

-44.09 

0.2110575 

0.1063043 

0.0993172 

15 

196  22 

51.7 

97 

38.64 

48.7 

0  59  22.5 

45.91 

0.2101341 

0.0922254 

0.0850288 

19 

198   13 

32.7 

97 

43.04 

47.1 

0  56  19.5 

46.30 

0.2091753 

00777280 

0.0703236 

23 

200     4 

43.6 

97 

51.50 

45.4 

0  53  12.1 

47.39 

0.2081820 

0.0628160 

0.0552056 

27 

201    56 

25.1 

97 

59.35 

43.4 

0  50    0.4 

48.49 

0.2071547 

0.0474932 

0.0396794 

Mur.  3 

203  48 

38.8 

96 

7.59 

-41.2 

+0  46  44.7 

-49.44 

0.206094 1 

0.0317635 

0.0237451 

7 

205  41 

25.7 

98 

16.00 

38.8 

0  43  24.9 

50.41 

0  2050008 

0.0i5()241 

0.0074012 

11 

207  34 

47.2 

96 

94.80 

36.3 

0  40     1.4 

51.30 

0.2038758 

9.9990753 

9.9iK)648l 

15 

209  28 

44.5 

98 

33.86 

33.5 

0  36  34.0 

59.97 

0.2027200 

9.0821206 

9.9734960 

h) 

211'  23 

18.5 

96 

43.17 

30.7 

0  :w    3.2 

53.19 

0.2015343 

9.9647779 

9.9559695 

23 

213   18 

30.3 

98 

59.70 

-27.6 

+0  29  29.0 

-53.96 

0.2003192 

9.9470773 

9.9381056 

27 

215   14 

21.2 

99 

9.74 

24.4 

0  25  51.5 

54.74 

0.1990760 

■  9.9290600 

9.9199468 

31 

217    10 

52.6 

99 

19.99 

21.1 

0  22  11.1 

55.47 

0.1978059 

9.9107717 

9.9015398 

Apr.    4 

219     8 

5.0 

99 

93.36 

17.6 

0  18  27.7 

56.17 

0.1965097 

9.8922588 

9.8829366 

8 

221     5 

59.9 

99 

34.14 

14.1 

0  14  41.7 

56.80 

0.1951890 

9.8735814 

9.8642045 

12 

223     4 

38.5 

99 

45.19 

-10.5 

+0  10  53.3 

-57.37 

0.1938447 

9.8548184 

9.8454389 

16 

225     4 

1.3 

99 

56.35 

6.8 

0    7    2.7 

57.90 

0.1924781 

9.8360822 

9.8267675 

20 

227     4 

9.7 

90 

7.87 

-  3.1 

+0    3  10.1 

58.37 

0.1910904 

9.8175155 

9.8083513 

24 

229     5 

4.7 

30 

19.64 

+  0.7 

-0    0  44.3 

58.77 

0.1896831 

!^7992<)67 

9.7903763 

28 

231     6 

47.1 

30 

31.61 

4.5 

0    4  40.1 

59.10 

0. 1 882579 

9.7816161 

9.7730422 

May   2 

233     9 

17.9 

30 

43.81 

+  8.3 

-0    8  37.1 

-59.37 

0.1868163 

9.7646830 

9.7565688 

6 

235   12 

37.9 

30 

56.94 

12.1 

0  12  35.1 

59.57 

0.1853600 

9.7487278 

9.7411945 

10 

237    16 

48.1 

31 

6.85 

15.9 

0  16  33.7 

59.69 

0.1838904 

9.7340044 

9.7-;271908 

14 

239  21 

49.0 

31 

91.67 

19.6 

0  20  32.6 

59.79 

0.1824093 

9.7207928 

9.7148450 

18 

241   27 

41.8 

31 

34.69 

23.2 

0  24  31.5 

59.67 

0.1809188 

9.7093821 

9.7044349 

22 

243  34 

26.8 

31 

47.81 

+26.7 

-0  28  30.0 

-59.55 

0.1794206 

9.7000307 

9.6961931 

2() 

215  42 

4.5 

39 

l.ll 

30.2 

0  32  27.9 

59.34 

0.1779165 

9.6929387 

9.6902818 

30 

247  50 

35.9 

39 

14.55 

33.4 

0  36  24.7 

59.09 

0.1764090 

9.(iS82290 

9.6867824 

Judo  3 

250     0 

I.I 

39 

98.00 

36.5 

0  40  20.1 

58.61 

0.1749000 

9.6b594l8 

9.6857005 

7 

252   10 

20.8 

» 

41.74 

39.4 

0  44  13.6 

58.10 

0.1733915 

9.6860502 

9.6869789 

11 

254  21 

35.1 

39 

55.43 

+42. 1 

-0  48    4.9 

-57.50 

0.1718861 

9.6884692 

9.6905008 

15 

256  33 

44.3 

33 

9.10 

44.6 

0  51  53  5 

56.79 

0.170:W60 

9.69:i0476 

9.6960636 

19 

258  46 

48.7 

33 

93.01 

46.8 

0  55  39.2 

55.97 

0.1688934 

9.6995752 

9.7034873 

23 

261     0 

48.4 

33 

36.80 

48.7 

0  59  21.3 

55.09 

0.1674110 

9.7077856 

9.7184347 

27 

263   15 

43.1 

33 

50.56 

50.3 

1     2  59.4 

53.99 

0.1659411 

9.7173978 

9.7826416 

July    1 

265  31 

32.8 

34 

4.97 

+51 .7 

-1     6  33.2 

-59.84 

0.1644866 

9.7281345 

9.r338473 

5 

267  48 

17.2 

34 

17.99 

+52.8 

-1  10    2.1 

-51.55 

0.1630496 

9.7397543 

9.7456895 
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MABS. 

GREENWICH  MEAN  NOON 

• 

Date. 

Hellooentrlo 

Loojdtade, 

MeanBqiiiiKa 

of  Date. 

Dtdlj 
Hotion. 

Rednotlon 

to 

Orbit. 

HelioooDtrio 
LaUtade. 

DaUy 
MoUon. 

Lonritbm 

of 

RadiDS 

Vector. 

LogMitiim  of  DiateBM 
from  Barth— 

At  Date. 

Ailntenne- 
diateDate. 

o        / 

■ 
It 

/ 

u 

// 

o      1      u 

It 

• 

July  1 

265  31 

32.8 

34 

4.97 

+51.7 

-1    6  33.2 

-69.84 

0.1644866 

9.7281345 

9.7338473 

5 

267  48 

17.2 

34 

17.99 

52.8 

1  10    2.1 

51.55 

0.1630496 

9.7397543 

9.7458295 

0 

270     5 

56.1 

34 

31.49 

5.3.5 

1  13  25.6 

50.15 

0.1616332 

9.7520513 

9.7583982 

13 

272  24 

28.9 

34 

44.99 

53.9 

1  16  43.3 

48.65 

0.1602398 

9.7648496 

9.7713846 

17 

274  43 

55.3 

34 

58.19 

53.9 

1  19  54.8 

47.09 

0.1588724 

9.7779864 

9.7846362 

di 

277     4 

14.2 

35 

11.95 

+53.5 

-1  22  59.5 

-45.96 

0.1575332 

9.7913185 

9.7980174 

25 

279  25 

25.0 

35 

91.11 

52.8 

1  25  56.9 

43.40 

0.1562251 

9.8047202 

9.81 14168 

29 

281   47 

26.8 

35 

38.70 

51.7 

1  28  46.7 

41.41 

0.1549513 

9.8180962 

9.8247523 

Aug.  a 

284    10 

18.2 

35 

49.00 

50.3 

1  31  28.2 

39.30 

0.1537141 

9.8313799 

9.8379739 

6 

286  33 

58.4 

30 

0.99 

48.5 

1  34     1.1 

37.10 

0.1525164 

9.8445319 

9.8510499 

10 

288  58  25.6 

3e 

19.59 

+46.4 

-1  36  25.0 

-34.77 

0.1513609 

9.8575257 

9.8639546 

14 

291  23 

38.6 

36 

93.89 

43.9 

1  38  39.3 

39.39 

0.150^496 

9.8703339 

9.8766617 

18 

293  49 

35.6 

38 

34.50 

41.1 

1  40  43.6 

90.77 

0.1491862 

9.8829337 

9.8891471 

23 

296  16 

14.7 

30 

44.99 

38.1 

1  42  37.5 

97.15 

0.1481726 

9.8953002 

9.9013920 

26 

298.43 

34.4 

38 

54.79 

34.6 

1  44  20.8 

94.49 

0.1472111 

9.9074210 

9.9133892 

30 

301    11 

32.4 

37 

4.19 

+30.9 

-1  45  52.9 

-91.59 

0.1463045 

9.9192970 

9.9251451 

Sept  3 

303  40 

6.8 

37 

19.90 

26.9 

1  47  13.5 

18.67 

0.1454547 

9.9309371 

9.9366738 

i 

306     9 

14.9 

37 

91.08 

22.8 

1  48  22.3 

15.70 

0.1446642 

9.9423571 

9.9479664 

11 

308  38 

54.6 

37 

98.67 

18.5 

1  49  19.1 

19.66 

0.1439347 

9.9535638 

9.9590887 

15 

311     9 

3.5 

37 

35.60 

14.0 

1  50    3.6 

9.56 

0.1432683 

9.9645614 

9.9699812 

19 

313  39 

38.6 

37 

41.87 

+  9.5 

-1  50  35.6 

-6.49 

0.1426669 

9.9753482 

9.9806644 

23 

316   10 

37.6 

37 

47.47 

+  4.8 

1  50  55.0 

-8.98 

0.1421318 

9.9859288 

9.9911433 

27 

318  41 

57.5 

37 

59.34 

0.0 

1  51     1.4 

0.00 

0.1416648 

9.9963103 

0.0014315 

Oct.    1 

321    13 

35.4 

37 

56.50 

-  4.7 

1  50  55.0 

+  3.99 

0.1412670 

0.0065090 

0.0115451 

5 

323  45 

28.6 

37 

59.94 

9.5 

1  50  35.6 

6.47 

0.1409392 

0.0165417 

0.0215007 

0 

326   17 

33.9 

3S 

9.64 

-14.1 

-1  50    3.2 

+  9.79 

0.1406829 

0.0264222 

0.0313066 

13 

328  49 

48.7 

38 

4.57 

18.6 

1  49  17.8 

19.95 

0.1404984 

0.0361541 

0.0409650 

17 

331   22 

9.5 

38 

5.69 

23.0 

1  48  19.6 

16.15 

0.1403864 

0.0457391 

0.0504765 

21 

3S3  54 

33.2 

38 

6.06 

27.2 

1  47    8.6 

19.35 

0.1403467 

0.0551784 

0.0586450 

25 

336  26 

57.0 

38 

5.65 

31.3 

1  45  44.8 

99.49 

0.140*3801 

0.0644781 

0.0690787 

29 

338  59 

17.4 

38 

4.47 

-35.0 

-1  44    8.7 

+95.54 

0.1404862 

0.0r36484 

0.0781892 

Nov.  2 

341  31 

31.8 

38 

9.57 

38.6 

1  42  20.5 

98.55 

0.1406649 

0.0827025 

0.0871890 

6 

344     3 

37.0 

37 

59.80 

41.7 

1  40  20.3 

31.50 

0.1409154 

0.0916494 

0.0960839 

10 

346  35 

29.9 

37 

56.41 

44.6 

1  38    8.5 

34.35 

0.1412372 

0.1004923 

0.1048744 

U 

349     7 

7.3 

37 

50.17 

47.1 

1  35  45.5 

37.11 

0.1416293 

0.1092298 

0.1135577 

16 

351   38 

26.3 

37 

47  96 

-49.1 

-1  33  11.6 

+39.77 

0.1420905 

0.1178588 

0.1221326 

22 

354     9 

24.4 

37 

41.67 

50.9 

1  30  27.3 

49.39 

0.1426196 

0.1263797 

0.1306011 

26 

356  39 

58.7 

37 

35.36 

52.3 

1  27  33.0 

44.76 

0.1432155 

0.1347979 

0.1389714 

30 

359   10 

6.3 

37 

98.40 

53.2 

1  24  29.2 

47.09 

0.1438764 

0.1431217 

0.1472496 

Dec.  4 

1  39 

45.0 

37 

90.79 

53.8 

1  21  16.3 

49.99 

0.1446005 

0.1513558 

0.1554399 

8 

4     8 

52.1 

37 

19.57 

-53.9 

-1  17  54.9 

+51.34 

0.1453858 

0.1595015 

0.1635404 

12 

6  37 

24.9 

37 

3.89 

53.6 

1  14  25.6 

53.96 

0.1462305 

0.1675555 

0.1715452 

16 

9     5 

21.9 

30 

54.59 

53.0 

1  10  48.8 

55.06 

0.1471323 

0.1755099 

0.1794495 

20 

U  32 

40.4 

38 

44.70 

51.9 

1    7    5.1 

66.71 

0.1480886 

0.1833633 

0.1872521 

24 

13  69 

18.8 

38 

34.39 

50.4 

1    3  15.1 

58.99 

0.1490976 

0.1911159 

0.1949560 

28 

16  25 

14.8 

38 

S3.63 

-48.6 

-0  59  19.3 

+50.00 

0.1501567 

0.1987723 

0.2025658 

32 

18  SO 

27.1 

38 

19.46 

-46.6 

-0  55  18.3 

400.80 

0.1512632 

0.2063368 

17 
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JXTPITER. 

GREENWICH  MEAN  NOON. 

Date. 

Holiocentrlo 

LoDfcitadOi 

Mean  Bquinox 

of  Date. 

DaOy 
Motion. 

Sednotlon 

to 

Orbit 

Heliooentric 
Latitade. 

DaUy 
Motion. 

Logarithm 

of 

RmUob 

Vector. 

Logarithm  of  Dittaoce 
fromBarth— 

At  Date. 

At  Intenne- 
di&teDate. 

o 

1 

// 

t 

» 

// 

Of// 

// 

Jan.  3 

289 

20 

45.2 

5 

3.74 

+  9.3 

-4)  13  45.4 

-6.63 

0.7126661 

0.7879445 

0.7881026 

6 

289 

41 

0.5 

5 

3.91 

9.6 

0  14  12.7 

6.83 

0.7125426 

0.7882005 

0,7882380 

10 

290 

1 

16.5 

5 

4.09 

9.9 

0  14  40.0 

6.83 

0.7124191 

0.7882154 

0.7881.322 

14 

290 

21 

33.2 

5 

4.96 

10.2 

0  15    7.3 

6.89 

0.7122957 

0.7879885 

0.7877^39 

18 

290 

41 

50.6 

5 

4.43 

10.5 

0  15  34.6 

6.89 

0.7121723 

0.7875185 

0.7871922 

22 

291 

2 

8.7 

5 

4.60 

+10.8 

-0  16    1.9 

-6.89 

0.7120490 

0.7S68050 

0.7863568 

96 

291 

22 

27.4 

5 

4.78 

11.1 

0  16  29.2 

6.81 

0.7119257 

0.7858481 

0.7852794 

30 

291 

42 

46.9 

5 

4.95 

11.4 

0  16  66.4 

6.81 

0.7118025 

0.7846509 

0.7839630 

Feb.  3 

292 

3 

7.1 

5 

5.13 

11.7 

0  17  23:6 

6.80 

0.7116794 

0.7832157 

0.7824095 

7 

292 

23 

27.9 

5 

5.30 

12.0 

0  17  50.8 

6.79 

0.7115564 

0.7815444 

0.7806208 

11 

292 

43 

49.5 

5 

5.47 

+12.3 

-0  18  17.9 

-6.78 

0.7114335 

0.7796387 

0.7785979 

15 

293 

4 

11.7 

5 

5.65 

12.6 

0  18  45.1 

6.78 

0.7113106 

0.7774987 

0.7763413 

19 

293 

24 

34.6 

5 

5.89 

12.8 

0  19  12.2 

6.77 

0.7111878 

0.7751262 

0.7738536 

23 

293 

44 

58.3 

5 

d*^^ 

13.1 

0  19  39.3 

6.77 

0.7110651 

0.7725242 

0,7711385 

27 

294 

5 

22.6 

5 

6.17 

13.4 

0  20    6.3 

6.76 

0.7109425 

0.7696971 

0.7682007 

Mar.  3 

294 

25 

47.6 

5 

6.34 

+13.7 

-0  20  33.4 

-«.76 

0.7108200 

0.7666499 

0.7650452 

7 

294 

46 

13.3 

5 

6.51 

14.0 

0  21    0.4 

6.75 

0.7106975 

0.763.3876 

0.7616769 

11 

295 

6 

39.7 

5 

6.68 

14.2 

0  21  27.4 

6.74 

0.7105751 

0.7599137 

0.7580984 

15 

295 

27 

6.8 

5 

6.86 

14.5 

0  21  54.3 

6.73 

0.7104529 

0.7562318 

0.7543144 

19 

295 

47 

34.6 

5 

7.03 

14.8 

0  22  21.2 

6.79 

0.7103308 

0.7523471 

0.7503305 

23 

296 

8 

3.0 

5 

7.90 

4-15.0 

-0  22  48.1 

-6.79 

0.7102089 

0.7482657 

0.7461537 

27 

296 

28 

32.2 

5 

7.38 

15.3 

0  23  15.0 

6.71 

0.7100872 

0.7439958 

0.7417933 

31 

296 

49 

2.0 

5 

7.55 

15.6 

0  23  41.8 

6.70 

0.7099655 

0.739.5473 

0.7372587 

Apr.  4 

297 

9 

32.6 

5 

7.79 

15.8 

0  24    8.6 

6.69 

0.7098441 

0.7349287 

0.7325585 

6 

297 

30 

3.8 

5 

7.89 

16.1 

0  24  35.3 

6.68 

0.7097228 

0.7301491 

0.7277016 

12 

297 

50 

35.7 

6 

8.07 

+16.4 

-0  25    2.0 

-6.67 

0.7096016 

0.7252173 

0.7226975 

16 

298 

11 

8.3 

A 

8.94 

16.7 

0  25  28.7 

6.66 

0.7094808 

0.7201439 

0.7175,581 

20 

298 

31 

41.6 

5 

8.41 

16.9 

0  25  55.3 

6.65 

0.7093601 

0.7149420 

0.7122976 

24 

298  52 

15.6 

5 

8.58 

17.1 

0  26  21.9 

6.64 

0.7092.397 

0.70962^71 

0.7069327 

28 

299 

12 

50.2 

5 

8.75 

17.4 

.  0  26  48.5 

6.63 

0.7091195 

0.7042165 

0.7014805 

May  2 

299 

33 

25.6 

5 

8.99 

+17.6 

-0  27  15.0 

-«.69 

0.7089994 

0.6987271 

0.6959583 

6 

299 

54 

1.6 

5 

9.09 

17.9 

0  27  41.4 

6.61 

0.7088796 

0.6931765 

0.6903838 

10 

300 

14 

38.3 

5 

9.96 

18.1 

0  28    7.8 

6.60 

0.7087600 

0.6875828 

0.6847758 

14 

300 

35 

15.7 

5 

9.44 

18.4 

0  28  34.2 

6.59 

0.7086407 

0.6819664 

0.6791571 

18 

300 

55  53.8 

5 

9.61 

18.6 

0  29    0.5 

6.58 

0.7085215 

0.6763516 

0.6735531 

22 

301 

16 

32.6 

5 

9.78 

+  18.8 

-0  29  26.8 

-6.57 

0.7084025 

0.6707652 

0.6679915 

26 

301 

37 

12.0 

5 

9.95 

19.1 

0  29  53.1 

6.55 

0.7082838 

0.6652356 

0.6625012 

30 

301 

57 

52.2 

5 

10.19 

19.3 

0  30  19.2 

6.54 

0.708165:) 

0.6597917 

0.6571108 

Jane  3 

302 

18 

33.0 

5  10.99 

19.5 

0  30  45.3 

6.59 

0.7080471 

0.6544620 

0.6518490 

7 

302 

39 

14.5 

5  10.46 

19.7 

0  31  11.4 

6.51 

0.7079290 

0.6492758 

0.6467463 

11 

302 

59 

56.6 

5  10.69 

+20.0 

-0  31  37.4 

-«.49 

0.7078112 

0.6442649 

0.6418359 

15 

303 

20 

39.5 

5  10.79 

20.2 

0  32    3.4 

6.48 

0.7076937 

0.6394638 

0.6371533 

19 

303 

41 

23.0 

5  10.96 

20.4 

0  32  29.3 

6.47 

0.7075763 

0.6349087 

0.6327348 

23 

304 

2 

7.2 

5  11.13 

20.6 

0  32  55.1 

6.45 

0.7074592 

0.6306354 

0.6286152 

27 

304 

22  52.0 

5  11.30 

20.8 

0  33  20.9 

e.44 

0.7073423 

0.6266779 

0.6248272 

July  1 

304 

43 

37.6 

6  11.47 

+21.1 

-0  33  46.7 

-«.49 

0.7072257 

0.6230667 

0.6214003 

" 

305 

4 

23.8 

6  11.64 

+21.3 

-0  34  12.4 

-6.41 

0.7071091 

0.6198315 

0.6183639 
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• 

JUPITBB. 

GBEENWICH  MRAN  NOON 

■ 

Date. 

HoUooentrio 

Lonfttade^ 

MeMiSqainox 

of  Bate. 

DftUy 
Motion. 

Bednction 

to 

Orbit 

HeUoMDtric 
Lutltade. 

Dafly 
Motion. 

Lognrtthm 

of 

B^ins 

Vector. 

Logarithm  of  Dbteaeo 
fromSMth— 

At  Date. 

Atlntonno- 
dlatoDato. 

0        1 

II 

/    it 

I* 

O        1        II 

» 

• 

Jnly  1 

304  43 

37.6 

5  11.47 

+21.1 

^  33  46.7 

-6.49 

0.7072257 

0.6230667 

0.6214003 

6 

305     4 

23.8 

5  11.64 

21.3 

0  34  12.4 

6.41 

0.7071091 

0.6198315 

0.6163639 

9 

305  25 

10.7 

5  11.81 

21.5 

0  34  38.0 

6.39 

0.7069928 

0.6170009 

0.6157462 

13 

305  45 

58.3 

.*(  11.97 

21.7 

0.35    3.5 

6.37 

0.7068768 

0.6146028 

0.6135743 

17 

306     6 

46.5 

5  13.14 

21.8 

0  35  29.0 

6.36 

0.706761 1 

0.6126630 

0.6118717 

91 

306  27 

35.4 

5  19.31 

+22.0 

-0  35  54.4 

-6.34 

0.7066456 

0.6112018 

0.6106555 

25 

306  48 

24.9 

5  19.47 

22.2 

0  36  19.7 

6.39 

0.7065304 

0.6102334 

0.6099369 

29 

307     9 

15.2 

5  19.04 

22.4 

0  36  45.0 

6.31 

0.7064155 

0.6097658 

0.6097207 

Aag.  2 

307  30 

6.1 

5  19.80 

22.6 

0  37  10.2 

6.99 

0.706.3008 

0.6098013 

0.6100079 

6 

307  50 

57.6 

5  19.97 

22.8 

0  37  35.4 

6.97 

0.7061804 

0.6103397 

0.6107964 

10 

308  11 

49.8 

5  13.14 

+23.0 

-0  38    0.5 

-6.96 

0.7060723 

0.6113767 

0.6120600 

14 

308  32  42.7 

5  13.30 

23.  r 

0  38  25.5 

6.94 

0.7U59566 

0.6129041 

0.6136474 

18 

308  53  36.3 

5  13.46 

23.3 

0  38  50.4 

6.99 

0.70584.52 

0.6149069 

0.6160800 

22 

309  14 

30.4 

5  13.63 

23.5 

0  39  15.3 

6.90 

0.7057321 

0.6173634 

0.6187540 

26 

309  35  25.3 

5  13.80 

23.6 

0  39  40.1 

6.18 

0.7056194 

0.6202478 

0.6218413 

30 

309  56 

20.8 

5  13.06 

+23.8 

-0  40    4.8 

-8.16 

0.7055070 

0.6235306 

0.6253121 

Sept  3 

310  17 

16.9 

5  14.19 

23.9 

0  40  29.4 

6.14 

0.7053949 

0.6271820 

0.6291366 

7 

310  38 

13.7 

5  14.98 

24.1 

0  40  54.0 

6.19 

0.7052831 

0.6311717 

0.6332633 

11 

310  59 

11.1 

5  14.44 

24.3 

0  41  18.5 

6.11 

0.7051717 

0.6354673 

0.6377199 

16 

311  20 

9.3 

5  14.61 

24.4 

0  41  42.9 

6.09 

0.7050606 

0.6400362 

0.6424113 

19 

311   41 

8.0 

5  14.77 

+24.6 

-0  42    7.2 

-6.07 

0.7049498 

0.6446407 

0.6473195 

23 

312    2 

7.5 

5  14.03 

24.7 

0  42  31.5 

6.05 

0.7048393 

0.6496435 

0.6524063 

27 

312  23 

7.5 

5  15.09 

24.8 

0  42  55.6 

6.03 

0.7047292 

0.6550099 

0.6576436 

Oet    1 

312  44 

8.2 

5  15.95 

24.9 

.0  43  19.7 

6.01 

0.7046194 

0.6603067 

0.6629949 

5 

313     5 

9.5 

5  15.41 

25.1 

0  43  43.7 

5.06 

0.7045100 

0.6657046 

0.6664320 

9 

313  26 

11.5 

5  15.57 

+25.2 

-0  44    7.6 

-6.96 

0.7044010 

0.6711737 

0.6739262 

13 

313  47 

14.1 

5  15.73 

25.3 

0  44  31.4 

5.04 

0.7042923 

0.6766858 

0.6794486 

17 

314     8 

17.3 

5  15.80 

25.4 

0  44  55. 1 

5.99 

0.7041841 

0.6822119 

0.6649713 

21 

314  29 

21.2 

5  16.05 

25.6 

0  45  18.8 

5.80 

0.7040762 

0.6877242 

0.6904674 

25 

314  50 

25.7 

5  10.91 

25.7 

0  45  42.3 

5.87 

0.7039686 

0.6931984 

0.6959144 

29 

315  11 

30.9 

5  16.36 

+25.8 

-0  46    5.8 

-5.85 

0.7038615 

0.6986132 

0.7012926 

Nov.  2 

315  32 

36.6 

5  16.59 

25.9 

0  46  29.1 

5.89 

0.7037548 

0.7039504 

0.7065646 

6 

315  53 

43.0 

5  16.67 

26.0 

0  46  52.4 

5.80 

0.7036485 

0.7091930 

0.7117r33 

10 

316  14 

50.0 

5  16.89 

26.1 

0  47  15.6 

5.78 

0.7035426 

0.7143234 

0.7166413 

14 

316  35 

57.6 

5  16.96 

26.2 

0  47  38.7 

5.75 

0.7034372 

0.7193250 

0.7217724 

16 

316  57 

5.8 

5  17.13 

+26.3 

-0  48    1.6 

-5.73 

0.7033322 

0.7241820 

0.7265521 

22 

317  18 

14.6 

5  17.99 

26.3 

0  48  24.5 

5.70 

0.7032277 

0.7288812 

0.7311681 

26 

317  39 

24.1 

5  17.44 

26.4 

0  48  47.3 

5.68 

0.7031235 

0.73.34118 

0.7356112 

30 

318    0 

34.2 

5  17.90 

26.5 

0  49  10.0 

5.66 

0.7030198 

0.7377653 

0.7398732 

Dee.  4 

318  21 

44.8 

5  17.75 

26.6 

0  49  32.6 

5.63 

0.7029165 

0.7419338 

0.7439461 

8 

318  42 

56.1 

5  17.90 

+26.6 

-0  49  55.0 

-«.61 

0.7028137 

0.7459090 

0.7478213 

12 

319    4 

8.1 

5  18.05 

26.7 

0  50  17.4 

5.56 

0.7027114 

0.7496820 

0.7514699 

16 

319  25 

20.6 

5  18.90 

26.7 

0  50  39.7 

5.55 

0.7026095 

0.7532444 

0.7549446 

20 

319  46 

33.7 

5  18.35 

26.8 

0  51     1.9 

5.53 

0.7025081 

0.7565905 

0.7581612 

24 

320    7 

47.4 

5  18.50 

26.8 

0  51  24.0 

5.50 

0.7024072 

0.7597164 

0.7611957 

26 

320  20 

1.7 

0  18.65 

+26.9 

-0  51  45.9 

-6.48 

0.7023067 

0.7026186 

0.7639666 

32 

320  50 

16.6 

6  18.80 

+26.9 

-0  52    7.8 

-5.45 

0.7022067 

0.7652953 
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SATUKN 

■ 

• 

• 

GREENWICH  MEAN  NOOK.                                                            | 

Date. 

Heliocentric 

Longitade, 

MeanEqainox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Holiocentrio 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Badins 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

O        '/         II 

1 

II 

/     II 

O        1        II 

11 

* 

Jan.  2 

148  48  94.1 

9 

8.18 

+•1  33.0 

+1  98    4.3 

•H.50 

0.9656998 

0.9343048 

0.9330146 

6 

148  56  56.8 

9 

8.15 

1  33.1 

1  98  99.5 

4.40 

0.9657476 

0.9317619 

0.9305463 

10 

149     5  99.3 

9 

8.13 

1  33.3 

1  98  40.4 

4.48 

0.9657956 

0.9993799 

0.9989409 

14 

149   14     1.8 

9 

8.11 

1  33.4 

1  98  58.3 

4.48 

0.9658436 

0.9971546 

0.9961154 

18 

149  99  34.9 

9 

8.06 

1  33.6 

1  99  16.9 

4.47 

0.9658916 

0.9951959 

0.9941864 

99 

149  31     6.5 

9 

8.05 

+1  33.7 

+1  99  34.1 

•H.46 

0.9659397 

0.9933004 

0.9994694 

96 

149  39  38.6 

9 

8.01 

1  33.9 

1  99  51.9 

4.45 

0.9659878 

0.9916946 

0.9909777 

30 

149  48  10.6 

9 

7.86 

1  34.0 

1  30    9.7 

4.44 

0.9660361 

0.9903198 

0.911^7997 

Feb.  3 

149  56  49.5 

9 

7.95 

1  34.1 

1  30  97.4 

4.43 

0.9660844 

0.9191868 

0.9187130 

7 

150     5   14.3 

9 

7.93 

1  34.9 

1  30  45.1 

4.49 

0.9661398 

0.9183093 

0.9179557 

11 

150   13  46.0 

9 

7.90 

•1-1  34.4 

+1  31    9.8 

•H.41 

0.9661819 

0.9176737 

0.9174573 

15 

150  99  17.5 

9 

7.87 

1  34.5 

1  31  90.4 

4.40 

0.9669998 

0.9173066 

0.9179994 

19 

150  30  48.9 

9 

7.84 

1  34.6 

1  31  38.0 

4.39 

0.9669783 

0.9179047 

0.9179538 

93 

150  39  90.9 

9 

7.81 

1  34.7 

1  31  55.5 

4.38 

0.9663970 

0.9173699 

0.9175506 

97 

150  47  51.4 

9 

7.78 

I  34.8 

1  39  1.3.0 

4.37 

0.9663758 

0.9177975 

0.9181093 

Mar.  3 

150  56  99.5 

9 

7.75 

+1  34.9 

+1  39  30.5 

•H.36 

0.9664946 

0.9184850 

0.9189937 

7 

151     4  53.5 

9 

7.73 

1  35.0 

1  39  47.9 

4.35 

0.9664736 

0.9194944 

0.9199863 

11 

151    13  94.4 

9 

7.70 

1  35.9 

1  33    5.3 

4.34 

0.9665995 

0.9906081 

0.9919889 

.  15 

151   91   55.1 

9 

7.67 

•1  35.3 

1  33  99.7 

4.33 

0.9665715 

0.9990973 

0.9998999 

19 

151   30  95.7 

9 

7.64 

1  35.4 

1  33  40.0 

4.39 

0.9666906 

0.9936716 

0.9945743 

93 

151  38  56.3 

9 

7.61 

+  1  35.5 

+1  33  57.3 

+4.39 

0.9666697 

0.9955983 

0.9965318 

97 

151   47  96.7 

9 

7.58 

1  35.6 

1  34  14.5 

4.31 

0.9667189 

0.9975897 

0.9986791 

31 

151   55  57.0 

9 

7.55 

1  35.7 

1  34  31.7 

4.30 

0.9667689 

0.9998187 

0.9:K)9995 

Apr.  4 

159     4  97.1 

9 

7.59 

1  35.8 

1  34  48.9 

4.99 

0.9668175 

0.9392196. 

0.9:J34770 

8 

159  19  57.9 

9 

7.50 

1  .35.9 

1  35    6.0 

4.98 

0.9668669 

0.9347696 

0.9360954 

19 

159  91  97.9 

9 

7.47 

+1  36.0 

+1  35  93.1 

+4.97 

0.9669164 

0.9374595 

0.9.388388 

16 

159  99  57.0 

9 

7.44 

1  36.1 

1  35  40.9 

4.98 

0.9669660 

0.9409594 

0.9416910 

90 

159  38  96.7 

9 

7.41 

I  36.9 

1  35  57.9 

4.95 

0.9670156 

0.9431595 

0.9446344 

94 

159  46  56.3 

9 

7.38 

1  36.3 

1  36  14.9 

4.94 

0.9670653 

0.9461349 

0.9476514 

98 

159  55  95.8 

9 

7.35 

1  36.4 

1  36  31.1 

4.93 

0.9671150 

0.9491890 

0.9507945 

Hay  9 

153    3  55.9 

9 

7.39 

+1  36.4 

•l-l  36  48.0 

•H.99 

0.9671647 

0.9599773 

0.9538389 

6 

153  19  94.4 

9 

7.99 

1  36.5 

I  37    4.8 

4.91 

0.9679145 

0.9554055 

0.9569775 

10 

153  90  53.5 

9 

7.96 

1  36.6 

1  37  91.6 

4.90 

0.9679644 

0.9585595 

0.9601987 

14 

153  99  99.5 

9 

7.93 

1  36.6 

1  37  38.4 

4.19 

0.9673144 

0.9617044 

0.9639779 

18 

153  37  51.4 

9 

7.90 

1  36.7 

1  37  55.1 

4.18 

0.9673644 

0.9648475 

0.9664113 

99 

153  46  90.1 

9 

7.17 

+1  36.8 

+1  38  11.8 

+4.17 

0.9674145 

0.9679678 

0.9695159 

96 

153  54  48.8 

9 

7.16 

1  36.8 

1  38  98.5 

4.16 

0.9674647 

0.9710591 

0.9795767 

30 

154     3   17.4 

9 

7.19 

1  36.9 

1  38  45.1 

4.15 

0.9675149 

0.9740880 

0.9755846 

June  3 

154  11  45.8 

9 

7.09 

1  37.0 

1  39    1.7 

4.14 

0.9675659 

0.9770654 

0.9785991 

7 

154  90  14.1 

9 

7.06 

1  37.0 

1  39  18.9 

4.13 

0.9676155 

0.9799748 

0.9814013 

11 

154  98  49.3 

9 

7.03 

+1  37.1 

+1  39  34.7 

+4.19 

0.9676658 

0.9898075 

0.9841999 

15 

154  37  10.4 

9 

7.00 

1  37.1 

1  39  51.9 

4.11 

0.9677163 

0.9855543 

0.9868993 

19 

154  45  38.4 

9 

6.07 

1  37.9 

1  40    7.6 

4.10 

0.9677667 

0.9889056 

0.9894939 

93 

154  54     6.9 

9 

6.04 

1  37.9 

1  40  94.0 

•    4.09 

0.9678173 

0.9907543 

0.9919877 

97 

155    9  33.9 

9 

6.91 

1  37.3 

1  40  40.3 

4.08 

0.9678679 

0.9931996 

0.9943680 

Joly  1 

155  11     1.5 

9 

6.88 

+1  37.3 

•M  40  56.6 

+4.07 

0.9679185 

0.9955137 

0.9966991 

«^ 

155  19  99.0 

9 

6.85 

+1  37.3 

•fl  41  19.9 

+4.06 

0.9679693 

0.9977135 

0.9987669 
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BATUJBN. 

GREENWICH  MEAN  NOON 

• 

Date. 

HelioeeDtrie 

Lonfsltade, 

Mean  Bqainox 

of  Date. 

DftUy 
Motion. 

'  Badaction 

to 

Orbit. 

Heliooentrio 
Latitude. 

Dafly 
Motion. 

of 
lUdios 
Yector. 

Logarithm  of  DIalnea 
from  Xarth— 

At  Date. 

Atlntorme. 
diateDate. 

O          t        II 

1    If 

1     It 

O        1        II 

II 

Jnly   I 

165   II      1.5 

8  e.88 

i-l  37.3 

•f  1  40  56.6 

44.07 

0.9679185 

0.9955137 

0.9966291 

5 

155   19  29.0 

9  6.85 

1  37.3 

1  41  12.9 

4.06 

0.9679693 

0.9977135 

0.9987602 

9 

155  27  56.4 

9  6.89 

1  37.4 

1  41  29.1 

4.05 

0.9680201 

0.9997866 

1.0007741 

13 

155  36  23.7 

9  6.79 

1  37.4 

1  41  45.2 

4.04 

0.9680709 

1.0017278 

1.0026473 

17 

155  44  50.8 

9  6.78 

1  37.4 

1  42    1.4 

4.03 

0.9681219 

1.0035319 

1.0043809 

21 

155  53  17.8 

9  6.73 

+1  37.4 

+1  42  17.5 

•H.09 

0.9681727 

1.0051938 

1.0059702 

25 

156     1   44.7 

9  6.70 

1  37.5 

1  42  33.5 

4.01 

0.9682238 

1.0067096 

1.0074120 

29 

156   10   11.4 

9  6.67 

1  37.5 

1  42  49.5 

4.00 

0.9682748 

1.0080769 

1.0087041 

Aug.  2 

156  18  38.1 

9  6.65 

1  37.5 

1  43    5.5 

3.00 

0.9683260 

1.0092936 

1.0098444 

6 

156  27     4.6 

9  6.69 

1  37.5 

1  43  21.4 

3.98 

0.9683772 

1.0103567 

1.0106300 

10 

156  35  31.0 

9  6.50 

•l-l  37.5 

+1  43  37.3 

+3.07 

0.9684283 

1.0112642 

1.0116686 

14 

156  43  55.3 

9  6.56 

1  37.5 

1  43  53.1 

3.90 

0.9684796 

1.0120132 

1.0123272 

18 

156  52  23.5 

9  6.53 

1  37.6 

1  44    8.9 

3.05 

0.9685309 

1.0126008 

1.0126337 

22 

157     0  49.6 

9  6.50 

1  37.6 

1  44  24.7 

3.03 

0.9685824 

1.0130250 

1.0131774 

26 

157     9   15.5 

9  6.47 

1  37.6 

1  44  40.4 

3.09 

0.9686337 

1.0132879 

1.0133577 

30 

157  17  41.3 

9  6.44 

+1  37.6 

+1  44  56.1 

43.01 

0.9686852 

1.0133868 

1.0133752 

Sept  3 

157  26     7.0 

9  6.41 

1  37.6 

1  45  M.7 

3.00 

0.9687367 

1.0133228 

1.0132294 

7 

157  34  32.6 

9  6.38 

1  37.6 

1  45  27.3 

3.80 

0.96878a3 

1.0130949 

1.0129192 

11 

157  42  58.0 

9  6.35 

1  37.7 

1  45  42.9 

3.88 

0.9688400 

1.0127023 

1.0124443 

15 

157  51   23.4 

9  6.39 

1  37.7 

1  45  58.4 

3.87 

0.9688916 

1.0121451 

1.0118047 

10 

157  59  48.6 

9  6.90 

^1  37.7 

•ft  46  13.9 

43.S6 

0.9689434 

1.0114236 

1.0110019 

21 

158     8  13.7 

9  6.96 

1  37.7 

1  46  29.3 

3.85 

0.9689951 

1.0105401 

1.0100381 

27 

158   16  38.6 

9  6.93 

1  37.7 

1  46  44.7 

3.84 

0.9690470 

1.0094965 

1.0089155 

Oct.    1 
5 

158  25     3  5 
158  33  28.2 

9  6.90 

A       ^     1  ^ 

1  37.6 
1  37.6 

1  47    0.0 
1  47  15.3 

3.83 

0.9690990 

1.0082954 

1.0076364 

9  6.17 

3.89 

0.9691509 

1.0069385 

1.0062022 

9 

158  41   52.8 

9-6.14 

+1  37.6 

•f  1  47  30.6 

43.81 

0.<H}92030 

1.0054278 

1.0046152 

13 

158  50   17.3 

9  6.11 

1  37.6 

1  47  45.6 

3.80 

0.9692549 

1.0037653 

1.0028785 

17 

158  58  41.7 

9  6.06 

1  37.6 

1  48     1.0 

3.79 

0.9693070 

1.0019554 

1.0009968 

21 

159     7     6.1 

9  6.06 

1  37.6 

1  48  16.1 

3.78 

09693592 

1.0000031 

0.9909753 

25 

159   15  30.2 

9  6.03 

1  37.5 

1  48  31.2 

3.77 

0  9694114 

0.9979141 

0.9068201 

29 

159  23  54.2 

9  5.90 

+1  37.5 

+1  48  46.3 

+3.76 

0.9694637 

0.9956940 

0.9946365 

Nov.  2 

159  32   18.1 

9  5.96 

1  37.5 

1  49    1.3 

3.75 

0.9695160 

0.9933484 

0.9921304 

6 

159  40  41.9 

9  5.93 

1  37.5 

1  49  16.3 

3.74 

0.9695684 

0.9908832 

0.9896076 

10 

159  49     5.5 

9  5.00 

1  37.4 

1  40  31.2 

3.79 

0.9696208 

0.9883050 

0.9669761 

14 

159  57  29.0 

9  5.87 

1  37.4 

1  49  46.0 

3.71 

0.9696732 

0.9856224 

0.9642450 

18 

160     5  52.5 

9  5.84 

+1  37.3 

ft  50    0.9 

+3.70 

0.9697256 

0.9828454 

0.9814247 

22 

160   14    15.7 

9   5.81 

1  37.3 

1  50  15.7 

3.60 

0.9697782 

0.9799846 

0.9786259 

26 

160  22  39.0 

9   5.78 

1  37.2 

1  50  30.4 

3.68 

0.9698308 

0.9770504 

0.9765609 

30 

160  31     2.1 

9  5.75 

1  37.2 

1  50  45.1 

367 

0.9698834 

0.9740537 

0.9725353 

Deo.  4 

160  39  25.0 

9   5.79 

1  37.1 

1  50  59.8 

3.66 

0.9699361 

0.9710056 

0.9694663 

8 

160  47  47.8 

9  5.60 

+  1  37.1 

+1  51  14.4 

+3.65 

0.9699888 

0.9679190 

0.9663665 

12 

160  56   10.5 

9  5.66 

1  37.0 

1  51  29.0 

3.64 

0.9700415 

0.9648078 

0.9639479 

16 

161     4  33.0 

9   5.63 

1  37.0 

1  51  43.5 

3.63 

0.9700943 

0.9616877 

0.9601292 

20 

161    12  55.6 

9  5.50 

1  36.9 

1  51  58.0 

3.69 

0.9701471 

0.9585745 

0.9570968 

24 

161  21    17.9 

9  5.56 

1  36.9 

1  52  12.5 

3.61 

0.9702001 

0.9554849 

0.9639537 

28 

161  29  40.1 

9  6.53 

•f  1  36.8 

4-1  52  26.9 

+3.60 

0.9702831 

0.9524343 

0.9609286 

32 

161   38    2.2 

9  6.06 

+1  36.7 

^-1  52  41.2 

+3.56 

0.9703061 

0.9494387 

262 


HELIOCENTRIC  00-OEDINATES,  1890. 


UKANUiJ 

• 

• 

GBEENWICH  MEAN  NOON. 

Date. 

HeUooeotarlo 

LoDgitode, 

HeAnKqniooz 

of  Date. 

Dally 
HoUon. 

Bednofelon 

to 

Orbit. 

Heliooentrio 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radins 

Yeotor. 

Logarithm  of  Diatanee 

At  Date. 

Atlntemie- 
diateDate. 

o       /      «/ 

u 

II 

O        1        tl 

$1 

Jan. -42 

903  19  66.7 

45.90 

-9.9 

+0  35  37.0 

-0.40 

1.2655196 

1.2721446 

1.9706116 

+8 

903  26    3.9 

45.90 

9.9 

0  35  33.8 

0.40 

1 .2655384 

1.2690467 

1.9674563 

14 

903  39  11.1 

45.89 

9.9 

0  35  30.6 

0.40 

1.2655573 

1.2658478 

1.2642279 

29 

903  38  18.9 

45.89 

9.9 

0  35  27.4 

0.40 

1.2655763 

1.2626055 

1.2609888 

30 

903  44  95.3 

45.88 

9.2 

0  35  24.2 

0.40 

1.2655953 

1.2593865 

1.2578061 

Fob.  7 

903  60  39.3 

45.88 

-9.2 

•M)  35  21.0 

-0.40 

1.2656144 

1.2562561 

1.2547438 

15 

903  56  39.3 

45.87 

9.2 

0  35  17.8 

0.40 

1.2656335 

1.2532773 

1.2518651 

93 

904     9  46.3 

45.87 

9.2 

0  35  14.6 

0.40 

1.2656526 

1.2505156 

1.2492364 

Mar.  3 

904     8  53.9 

45.88 

9.2 

0  35  11.4 

0.40 

1.2656718 

1.2480347 

1.2469167 

11 

904  15    0.0 

45.88 

9.2 

0  35    8.2 

0.40 

1.2656911 

1.2458885 

1.2449560 

19 

904  91     6.9 

45.85 

-9,9 

•f0  35    4.9 

-0.40 

1.2657104 

1.2441253 

1.2434008 

97 

904  97  13.7 

45  J5 

9.9 

0  35    1.7 

0.41 

1.2657298 

1.2427875 

1.2422888 

Apr.  4 

904  33  90.4 

45.84 

9.3 

0  34  58.5 

0.41 

1.2657492 

1.2419064 

1.2416421 

19 

904  39  97.1 

4534 

9.3 

0  34  55.2 

0.41 

1.2657687 

1.2414973 

1.2414730 

90 

204  45  33.8 

45.88 

9.3 

0  34  51.9 

0.41 

1.2657882 

1.2415693 

1.2417860 

98 

204  51  40.4 

45.83 

-9.3 

•fO  34  48.7 

-0.41 

1.2658077 

1.2421208 

1.2425705 

Hay  6 

904  57  47.0 

45.88 

9.3 

0  34  45.4 

0.41 

1.2658273 

1.2431319 

1.2438017 

14 

205    3  53.6 

45.88 

9.3 

0  34  42.1 

0.41 

1 .2658470 

1.2445759 

1.2454504 

99 

905  10    0.1 

45.81 

9.3 

0  34  38.8 

0.41 

1 .2658667 

1.2464197 

1.2474780 

30 

905  16    6.6 

45.81 

9.3 

0  34  35.6 

0.41 

1.2658865 

1.2486185 

1.2498343 

June.  7 

905  99  13.0 

45.80 

-9.3 

+0  34  32.3 

-0.41 

1.2659063 

1.2511193 

1.2524671 

15 

905  98  19.4 

45.80 

9.3 

0  34  98.9 

0.41 

1.2659262 

1.2538707 

1.2553233 

93 

905  34  95.7 

45.79 

9.3 

0  34  95.6 

0.41 

1.2659461 

1.2568160 

1.2583422 

Jnly  1 

905  40  39.0 

45.79 

9.3 

0  34  22.3 

0.41 

1.2659661 

1.2598938 

1.2614637 

9 

205  46  38.3 

45.78 

9.3 

0  34  19.0 

0.48 

1.2659861 

1.2630456 

1.2640323 

17 

205  59  44.5 

45.78 

-9.3 

•fO  34  15.6 

-0.49 

1.2660062 

1.2662169 

1.2677919 

95 

905  58  60.7 

45.77 

9.3 

0  34  12.3 

0.49 

1.2660263 

1.2693501 

1.2708852 

Aag.  9 

906    4  66.9 

45.77 

9.3 

0  34    9.0 

0.48 

1.2660465 

1.2723911 

1.2738625 

10 

906  11     3.0 

45.78 

9.3 

0  34    5.6 

0.49 

1.2660667 

1.2752935 

1.2766786 

18 

906  17    9.0 

45.76 

9.3 

0  34    2.3 

0.49 

1.2660870 

1.2780119 

1.2792881 

96 

906  93  15.1 

45.75 

-9.3 

+0  33  58.9 

-0.49 

1.2661073 

1.2805021 

1. 2816502 

8ept  3 

906  99  91.1 

45.75 

9.3 

0  33  55.6 

0.48 

1.2661277 

1.2827984 

1.2837330 

11 

906  35  27.0 

45.74 

9.3 

0  33  52.2 

0.49 

1.2661481 

1.9846601 

1.2855056 

19 

206  41   32.9 

45.73 

9.3 

0  33  48.8 

0.49 

1.2661686 

1.2862665 

1.2869397 

97 

206  47  38.8 

45.73 

9.4 

0  33  45.4 

0.49 

1.2601892 

1.9875939 

1.2880154 

Oct.    5 

206  53  44.6 

45.79 

-9.4 

•fO  33  42.1 

-0.49 

1.2662098 

1.9884141 

1.2887177 

13 

206  59  50.3 

45.79 

9.4 

0  33  38.7 

0.48 

1.2662305 

1.2889245 

1.2890328 

91 

207     5  66.1 

45.71 

9.4 

0  33  35.3 

0.43 

1.2662512 

1.2890498 

1.2889537 

99 

207  12     1.8 

45.71 

9.4 

0  33  31.8 

0.43 

1.2662719 

1.9887666 

1.2884816 

Not,  6 

907  18    7.4 

45.70 

9.4 

0  33  28.4 

0.43 

1.2662927 

1.9880999 

1.2876199 

14 

907  94  13.6 

45.70 

-9.4 

+0  33  25.0 

-0.43 

1.2663136 

1.9870448 

1.2863758 

99 

907  30  18.6 

45.89 

9.4 

0  33  21.6 

0.43 

1.2663345 

1.9856169 

1.2847681 

30 

907  36  94.1 

45.89 

9.4 

0  33  18. 1 

0.43 

1.2663555 

1.2838349 

1.2828189 

Dm.  8 

907  49  99.6 

45.88 

9.4 

0  33  14.7 

0.43 

1.2663766 

1.2817939 

1.9805537 

16 

907  48  35.0 

45.89 

9.4 

0  33  11.3 

0.43 

1.2663976 

1.9793130 

1.9780071 

94 

907  54  40.4 

45.87 

-9.4 

•M)33    7.8 

-0.43 

1.2664188 

1.9766418 

1.9759994 

89 

906    0  45.7 

45.87 

-9.4 

+0  33    4.4 

-0.43 

1.2664400 

1.9737643 
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4 
\ 

NEPTUim. 

• 

GRERNWICH  MEAN  NOON 

» 

Date. 

HoUooentrle 

Lonsltiide. 

ICMmSqnlnox 

of  Date. 

Daay 
XoUoa. 

Badnetloii 

to 

Orbit. 

Hallooentrlo 
Latltado. 

Dally 

KotlOB. 

Lofttithm 

BadiiM 
Yaolor. 

LogMtttm  of  Ptoteaai     1 
from  Biffth—            1 

At  Date. 

AllDtono- 
dlateDate. 

Jan.- 8 

O           /         M 

63  91   59.3 

».Q0 

-35.5 

O         #         M 

-1  38  98.6 

m 

1.4745950 

1.4627448 

1.4633849 

•^6 

63  94  46.9 

n.M 

35.6 

1  38  96.5 

0JB7 

1.4745965 

1.4640786 

1.4648848 

14 

63  97  44.9 

».oo 

35.7 

1  38  94.4 

0.97 

1.4745980 

1.4656187 

1.4664569 

99 

63  30  40.9 

n.09 

35.7 

1  38  99.3 

OJR 

1.4745995 

1.4673326 

1.4689498 

30 

63  33  36.9 

ai.00 

35.8 

1  38  90.1 

0.97 

1. 47460 10 

1.4691817 

1.4701440 

Fob.  7 

63  36  39.9 

».Q0 

-35.8 

-1  38  18.0 

+0.97 

1 .4746025 

1.4711260 

1.4791900 

15 

63  39  98.2 

».oo 

35.9 

1  38  15.9 

0.97 

1.4746041 

1.4731940 

1.4741390 

33 

63  49  94.1 

a.oo 

36.0 

1  38  13.7 

0.97 

1.4746056 

1.4751389 

1.4761391 

Mar.  3 

63  45  90.1 

99.00 

36.0 

1  38  11.6 

0.97 

1.4746072 

1.4771986 

1.4781095 

11 

63  48  16.1 

».oo 

36.1 

1  38    9.4 

0.97 

1.4746087 

1.4790570 

1.4799880 

19 

63  51    19.1 

».oo 

-36.1 

-1  38    7.9 

■W.97 

1.4746103 

1.4806913 

1.4817695 

87 

63  64    8.1 

n.oo 

36.9 

1  38    5.1 

0Ji7 

1.4746118 

1.4825983 

1.4833948 

Apr.  4 

63  67     4.1 

n.oo 

36.3 

1  38    9.9 

0.97 

1.4746134 

1.4841494 

1.4848S09 

19 

64     0    0.1 

».oo 

36.3 

1  38    0.7 

0.97 

1.4746150 

1.4855217 

1.4861343 

90 

64     9  56.1 

ai.00 

36.4 

1  37  58.6 

0.97 

1.4746166 

1.4866948 

1.4879004 

98 

64     5  59.1 

98.00 

-36.4 

-1  37  56.4 

•1^0.97 

1.4746182 

1.4876500 

1.4880417 

May  6 

64     8  48.1 

9i.OO 

36.5 

1  37  54.9 

0.97 

1.4746198 

1.4883748 

1.4886481 

U 

64  1!  44.1 

98.00 

36.6 

I  37  59.0 

0.97 

1.4746214 

I.4oood1Io 

1.4800119 

99 

64  14  40.1 

99.00 

36.6 

1  37  49.8 

0.97 

1.4746230 

1.4891011 

1.4891977 

30 

64  17  36.1 

98.00 

36.7 

1  37  47.6 

0.97 

1 .4746246 

1.4890925 

1.4889960 

Jaoe  7 

64  90  39.1 

98.00 

-36.7 

-1  37  45.4 

40.96 

1.4746262 

1.4888384 

1.4886909 

16 

64  93  98.1 

98.00 

36.8 

1  37  43.9 

0.96 

1.4746279 

1.4883424 

93 

64  96  94.1 

98.00 

36.9 

1  37  41.0 

0.96 

1.4746295 

1.4876117 

1.4871611 

Jaly  1 

64  99  90.9 

99.00 

36.9 

1  37  38.8 

0.96 

1.4746311 

1.4866565 

1.4861009 

9 

64  39  16.9 

99.00 

37.0 

1  37  36.6 

0.96 

1.4746328 

1 .4854940 

1.4848394 

17 

64  35  19.9 

99.00 

-37.0 

-1  37  34.4 

4^0.96 

1 .4746.'M4 

1.4841393 

1.4833961 

95 

64  38    8.9 

98.00 

37.1 

1  37  39.1 

0.96 

1.4746361 

1.4826131 

1.4817935 

Aog.  9 

64  41     4.9 

99.00 

37.1 

1  37  29.9 

0.96 

1 .4746378 

1.4809405 

1.4800573 

10 

64  44     0.3 

99.00 

37.9 

1  37  27.7 

0.96 

1 .4746394 

1.4791474 

1.4789141 

18 

64  46  56.3 

98.00 

37.9 

1  37  95.4 

0.98 

1.4746411 

1.4772619 

1.4769948 

96 

64  49  59.3 

98.00 

-37.3 

-1  37  93.2 

•1-0.96 

1.4746428 

1.4753179 

1.4743336 

Sept  3 

64  59  48.4 

99.00 

37.3 

1  37  20.9 

0.96 

1.4746445 

1.4733480 

1.4793646 

11 

64  55  44.4 

99.01 

87.4 

1  37  18.7 

0.96 

1.4746462 

1.4713889 

1.4704935 

19 

64  58  40.4 

99.01 

37.4 

1  37  16.4 

0.98 

1 .4746479 

1.4694755 

1.4685499 

97 

65     1  36.5 

99.01 

37.5 

1  37  14.2 

0.96 

1 .4746496 

1.4676490 

1.4667794 

Oct.   5 

65    4  39.6 

99.01 

-37.5 

-1  37  11.9 

40.98 

1.4746513 

1.4650447 

1.4661496 

13 

65    7  98.6 

99.01 

37.6 

1  37    9.6 

0.96 

1.4746530 

1.4643989 

1.4636966 

91 

65  10  94.7 

99.01 

37.7 

1  37    7.3 

0.96 

1.4746547 

1.4630453 

1.4694515 

99 

65  13  90.7 

99.01 

37.7 

1  37    5.1 

0.96 

1.4746564 

1.4619170 

1.4614450 

Nov.  6 

65  16  16.8 

99.01 

37.8 

1  37    2.8 

0.99 

1.4746581 

1.4610383 

1.4607001 

14 

65  19  19.8 

99.01 

-37.8 

-1  37    0.5 

40  J9 

1.4746599 

1.4604391 

1.4609369 

99 

65  99    6.9 

99.01 

37.9 

1  36  58.2 

0.99 

1.4746616 

1.4601149 

1.4600673 

30 

65  95    5.0 

99.01 

37.9 

1  36  55.9 

0.99 

1.4746633 

1.4600940 

1.4601955 

Deo.  8 

65  98     1.0 

99.01 

38.0 

1  36  53.6 

0.99 

1.4746650 

1.4603710 

1.4606906 

16 

65  30  57.1 

99.01 

38.0 

1  36  51.3 

OJO 

1.4746668 

1.4609420 

1.4613349 

94 

65  33  53.9 

99.01 

-38.1 

-1  36  49.0 

40.98 

1.4746685 

1.4617939 

1.4093185 

39 

65  36  49.3 

98.01 

-38.1 

-1  36  46.7 

40  JO 

1.4746703 

1.4699056 

264 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dttte. 

X 

Tme  Bqalnoz. 

BadQO. 

to 

Mean 

Bq'xof 

Jan.  0. 

Y 

True  Eqoinox. 

Bednc. 

to 
Mean 
Eq'.xof 
Jan.O. 

z 

Tme  Eqainox. 

RediUL 

to 

Mean 

Eq*xof 

Jan.O. 

Koon. 

MidnighL 

Noon. 

29oon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Jan.  0 

•1-0.1720565 

+0.1806594 

+792 

-0.8880693 

-0.8866261 

+144 

-0.3862855 

-0.3846593 

+  21 

1 

0.1892477 

0.1978212 

781 

0.8851142 

0.883,'>337 

155 

0.384003: 

0.3833172 

27 

3 

0.2063791 

0.2149206 

769 

0.8818847 

0.8801674 

166 

0.3826014 

0.3818562 

32 

3 

0.2234452 

0.2319523 

758 

0.8783819 

0.8765284 

177 

0.3810811 

0.3802768 

38 

4 

0.2404411 

0.2489113 

746 

0.8746069 

0.8726178 

187 

0.3794428 

0.3785796 

43 

5 

-M).25736I9 

+0.2657927 

+735 

-0.8705610 

-0.8684369 

+197 

-0.3776869 

-0.3767651 

+  48 

6 

0.2742028 

0.2825918 

723 

0.8662455 

0.8639871 

206 

0.3758140 

0.3748339 

53 

7 

0.2909590 

0.2993036 

712 

0.8616618 

0.8592698 

215 

0.3738248 

0.3727868 

58 

8 

0.3076253 

0.3159231 

700 

0.8563112 

0.8542861 

224 

0.3717199 

0.3706243 

63 

9 

0.3241968 

0.3324455 

688 

0.8516948 

0.8490373 

233 

0.3694999 

0.3683469 

68 

10 

+0.3406690 

+0.3488662 

+676 

-0.8463140 

-0.8435249 

+241 

-0.3671653 

-0.3659553 

+  72 

11 

0.3570369 

0.3651801 

664 

0.8406703 

0.8377504 

249 

0.3047167 

0.3634500 

77 

12 

0.3732953 

0.3813819 

652 

0.8347653 

0.8317153 

256 

0.:)621548 

0.3608317 

81 

13 

0.3894392 

0.3974666 

640 

0.8286004 

0.8254211 

263 

0.3594803 

0.3581012 

86 

U 

0.4054636 

0.4134293 

628 

0.8221772 

0.8188694 

270 

0.3566940 

0.3552592 

90 

15 

+0.4213633 

+0.4292647 

+616 

-0.8154974 

-0  8120619 

+277 

-0.3537966 

-0.3523064 

+  94 

16 

0.4371331 

0.4449677 

603 

0.8085628 

0.8050007 

283 

0.3507888 

0.3492437 

98 

17 

0.4527679 

0.4605330 

591 

0.8013756 

0.7976881 

289 

0.3476714 

0.3460719 

102 

18 

0.4682624 

0.4759553 

578 

0.7939382 

0.7901264 

295 

0.3444454 

0.3427920 

106 

19 

0.4836113 

0.4912295 

566 

0.7862528 

0.7823178 

301 

0.341 II 19 

0.3394051 

110 

20 

+0.4988095 

+0.5063506 

+554 

-0.7783217 

-0.7742648 

+306 

-0.3376719 

-0.3359122 

+  113 

21 

0.5138523 

0.5213140 

542 

0.7701475 

0.7659701 

311 

0.3341263 

0.3323143 

117 

22 

0.5287350 

0.5361148 

530 

0.7617331 

0.7574368 

,316 

0.3304762 

0.3286126 

120 

23 

0.5434527 

0.5507481 

518 

0.7530815 

0.7486678 

321 

0.3267231 

0.3248085 

123 

24 

0.5580004 

0.5652089 

506 

0.7441957 

0.7396661 

325 

0.3228685 

0.32090:)5 

126 

25 

+0.5723731 

+0.5794926 

+494 

-0.7350790 

-0.7304351 

+329 

-0.3189136 

-0.3168989 

+129 

26 

0.5865665 

0.5935949 

482 

0.7257346 

0.7209781 

332 

0.3148596 

0.3127960 

132 

27 

0.6005766 

0.6075118 

470 

0.7161658 

0.7112983 

336 

0.3107080 

0.3085961 

135 

2^ 

0.6143994 

0.6212393 

458 

0.7063758 

0.70i:i990 

339 

0.3064603 

O.:)043009 

137 

29 

0.6280308 

0.6347734 

446 

0.6963681 

0.6912838 

342 

0.3021 181 

0.2999120 

140 

30 

+0.6414667 

+0.6481101 

+434 

-0.6861463 

-0.6809562 

+344 

-0.2976829 

-0.2954308 

+142 

31 

0.6547033 

0.6612459 

422 

0.67.57136 

0.6704194 

347 

0.2931561 

0.2908589 

144 

Feb,  1 

0.6677374 

0.6741773 

411 

0.66507.35 

0.6596769 

349 

0.2885393 

0.2861977 

146 

2 

0.6805653 

0.6869007 

399 

0.6542296 

0.6487322 

351 

0.2838341 

0.2814488 

148 

3 

0.6931833 

0.6994125 

388 

0.6431849 

0.6375883 

352 

0.2790419 

0.2766136 

150 

4 

+0.7055879 

+0.7117092 

+376 

-0.6319426 

-0.6262486 

+354 

-0.2741641 

-0.2716935 

+  152 

5 

0.7177758 

0.7237875 

365 

0.6205063 

0.6147166 

355 

0.2692021 

0.2666900 

154 

6 

0.7297438 

0.7356442 

354 

0.6088796 

0.6029959 

356 

0.2641575 

0.2616046 

156 

7 

0.7414884 

0.7472759 

343 

0.5970657 

0.5910897 

357 

0.2590318 

0.2564390 

157 

8 

0.7530061 

0.7586789 

332 

0.5850680 

0.5790014 

358 

0.2538266 

0.251 1947 

158 

9 

+0.7642936 

+0.7698499 

+321 

-0.5728899 

-0.5667344 

+359 

-0.2485435 

-0.2458732 

+159 

10 

0.7753473 

0.7807854 

310 

0.5605350 

0.5.542925 

300 

0.2431838 

0.2404757 

160 

11 

0.7861639 

0.7914823 

300 

0.5480069 

0.5416791 

360 

0.2377489 

0.2350038 

161 

12 

0.7967402 

0.8019372 

289 

0.5353092 

0.5288979 

360 

0.2322405 

0.2294593 

162 

13 

0.8070728 

0.8121466 

279 

0.5224456 

0.5159528 

360 

0.2266603 

0.2238439 

162 

14 

+0.8171580 

+0.8221068 

+268 

-0.5094202 

-0.5028480 

+360 

-0.2210100 

-0.2I6I50I 

+163 

15 

+0.8269923 

+0.8318145 

+258 

-0.4962:J70  i  -0.4S95875 

+359 

-0.2152912 

-0.2124067 

+163 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Itodiio. 

R«dna 

B^H1t<«^ 

X 

to 
ICmd 

Y 

to 

Mean 

z 

to 
lima 

Dst*. 

Tmo  SqnlBOx. 

Bq'xof 
Jmi.0. 

Trne  XqaiBOx. 

Bq'xof 
Jao.O. 

Trae  E<iiil]iox. 

Sq^xof 
Jm.O. 

ifOOfl. 

MidMiohL 

aOOt^t 

Kpon. 

MidwiohL 

JToon. 

JtOOflm 

MidniffkL 

^OPM. 

Feb.  15 

40.8269923 

40.8318145 

4258 

-^.4962370 

-0.4895875 

4359 

-0.2152912 

-0.2124067 

+163 

16 

0.8365727 

0.8412668 

248 

0.4829001 

0.4761754 

358 

0.2095058 

0.2065887 

164 

J7 

0.8458962 

0.8504608 

238 

0.46941.39 

0.4626161 

358 

0.2036555 

0.2007067 

164 

18 

0.8549599 

0.859.3934 

228 

0.4557827 

0.4489142 

358 

0.1977422 

0.1947626 

164 

19 

0.8637606 

0.8680616 

219 

0.4420112 

0.4350742 

357 

0.1917679 

0.1r87585 

164 

20 

40.8722958 

40.8764630 

4209 

-^.4281039 

-0.4211007 

+356 

-0.1857346  -0.1826964 

1 

+164 

21 

0.8805629 

0.8845950 

200 

0.4140G52 

0.4069981 

355 

0.1796442 

0.1765781 

164 

22 

0.8885593 

0.8024552 

191 

0.3998997 

0.3927712 

354 

0.1734985 

0.1704057 

164 

23 

0.8)62827 

0.9000414 

182 

0.3856127 

0.3784251 

353 

0.1672998 

0.1641814 

163 

24 

0.903731 1 

0.9073517 

173 

0.3712089 

0.3639646 

352 

0.1610504 

0.1579073 

163 

25 

40.9109029 

40.9143845 

1-164 

-0.3566929 

-0.3493943 

4350 

-0.1547523 

-0.1515855 

+162 

26 

0.9177963 

0.921 1380 

155 

0.3420693 

0.3347187 

348 

0.1484073 

0.1452180 

162 

27 

0.9244095 

0.9276105 

147 

0.3273429 

0.3199426 

346 

0.1420176 

0.1388068 

161 

28 

0.9307409 

0.9338006 

138 

0.3125184 

0.3050709 

344 

0.1355854 

0.1323540 

160 

ICar.  1 

0.9367893 

0.9397071 

130 

0.2976006 

0.2901081 

342 

0.1291126 

0.1258617 

159 

2 

40.9425537 

40.9453290 

4122 

-0.2825939 

-0.2750586 

4340 

-0.1226012 

-0.1193318 

4158 

3 

0.9480329 

0.9506652 

114 

0.2675026 

0.2599267 

337 

0.1 160.'>33 

0.112766:) 

156 

4 

0.9532256 

0.9557142 

106 

0.2523313 

0.2447170 

3.35 

0.1094708 

0.1061672 

155 

5 

0.9581306 

0.9604750 

99 

0.2370844 

0.2294339 

332 

0.1028556 

0.0995.363 

153 

6 

0.9627469 

0.9649466 

91 

0.2217662 

0.2140618 

330 

0.0962095 

0.0928766 

152 

7 

40.9670736 

40.9691280 

484 

-0.2063812 

-0.1986650 

+327 

-0.0895.346 

-0.0861670 

4150 

8 

0.9711095 

0.9730182 

76 

0.1909337 

0.1831879 

324 

0.0828328 

0.0794725 

149 

9 

0.9748536 

0.9766161 

69 

0.1754281 

0.1676550 

321 

0.0761060 

0.0727:W9 

147 

10 

0.9783051 

0.9799208 

62 

0.1598690 

0.1520706 

316 

0.0693561 

0.0659732 

145 

II 

0.9814629 

0.9629313 

55 

0.1442609 

0.1364399 

316 

0.0625850 

0.0591922 

143 

12 

40.9843259 

40.9856466 

4  48 

-0.1286082 

-0.1207665 

4312 

-0.0557946 

-0.0523928 

4141 

13 

0.9868931 

0.9880656 

42 

0.1129151 

0.1050549 

308 

0.0489668 

0.0455770 

139 

14 

0.9691637 

0.9901876 

35 

0.0971862 

0.0893100 

305 

0.0421635 

0.0387468 

137 

15 

0.9911370 

0.9920119 

29 

0.0814267 

0.0735370 

302 

0.0353269 

0.0319044 

135 

16 

0.9928122 

0.9935378 

23 

0.0656415 

0.0.577407 

299 

0.0284791 

0.0250518 

133 

17 

40.9941887 

40.9947648 

4  17 

-0.0498353 

-0.0419259 

4295 

-0.0216222 

-0.0181910 

4130 

18 

0.9952661 

0.9956925 

11 

0.0340131 

0.0260976 

292 

0.0147581 

0.0113240 

128 

19 

0.9960440 

0.99(»206 

4  6 

0.0181799 

-0.0102608 

288 

0.00788«9 

-0.0044531 

125 

20 

0.9965222 

0.9966469 

0 

-0.002.3407 

40.0055795 

284 

-0.0010161) 

^0.0024193 

123 

21 

0.9967007 

0.9966776 

-  5 

40.0134995 

0.0214182 

280 

40.0058554 

0.0092909 

120 

22 

40.9965797 

40.9964070 

-  10 

40.0293353 

40.0372500 

4276 

40.0127257 

40.0161595 

4118 

23 

0.9961596 

0.9958376 

15 

0.0451616 

0.0530697 

274 

0.0195920 

0.0230230 

116 

24 

0.9954410 

0.9949701 

20 

0.0609734 

0.0688724 

268   0.0264524 

0.0298796 

113 

25 

0.9944247 

0.9938051 

24 

0.0767660 

0.0846536 

263   0.0333047 

0.036:271 

no 

26 

0.9931114 

0.9923436 

29 

0.0925346 

0.1004064 

259   0.0401467 

0.0435632 

106 

27 

40.9915020 

40.9905866 

-  33 

4.0.1082743 

40.1161318 

4255  40.0469762 

40.0.503856 

4105 

28 

0.9895977 

0.9885354 

37 

0.1239802 

0.1318190 

251   0.0537909 

0.0571922 

102 

29 

0.98T3999 

0.9861912 

41 

0.1396475 

0.14746.54 

246   0.060588i) 

0.063981 1 

09 

30 

0.9849098 

0.9835553 

45 

0.1552719 

0.1630668 

21 1   0.0673683 

0.0707504 

97 

31 

0.9821285 

0.9606290 

48 

0.1708494 

0.1786192 

237 

0.0741271 

0.0774982 

94 

32 

40.9790573 

40.9774135 

-52 

40.1863756 

40.1941181 

4233 

40.0808634 

40.0642226 

+  91 

33 

40.9756977 

40.9739102 

-  55 

40.2018459 

40.2095589 

+228  4O.08757G5 

40.0009219 

+  86 

266 


SUN'S  CO-ORDINATES,   1890. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Bqoinoz. 

Badno. 

to 

Mean 

Bq'xof 

Jmi.O. 

Y 

Tme  Equinox. 

Eedoo. 

to 
HeMi 
Bq*zof 
Jan.0. 

Z 

BednoL 

to 

Mean 

Eq*z  of 

Jan.O. 

Noon, 

UidnighL 

Ifoon, 

Noon, 

MidnighL 

Noon, 

Noon, 

MidmighL 

Noon, 

Apr.  1 

-M).9790573 

+0.9774135 

-52 

+0.1863756 

+0.1941181 

+233 

+0.0808634 

+0.0842226 

+91 

3 

0.9756977 

0.9739102 

55 

0.2018459 

0.2095589 

228 

0.0875755 

0.0909219 

88 

3 

0.9720511 

0.9701206 

58 

0.2172561 

0.2249375 

223 

0.0942614 

0.0975940 

84 

4 

0.9681189 

0.9660461 

61 

0.2326022 

0.2402499 

218 

0.1009193 

0.1042371 

81 

6 

0.9639025 

0.9616882 

64 

0.2478799 

0.2554918 

213 

0.1075473 

0.1108495 

78 

6 

-M).9594033 

+0.9570482 

-66 

+0.2630850 

+0.2706592 

+209 

+0.1141437 

+0.1174295 

+76 

7 

0.9546228 

0.9521275 

68 

0.2782136 

0.2857479 

204 

0.1207068 

0.1239753 

72 

8 

0.9495624 

0.9469276 

70 

0.2932614 

0.3007538 

198 

0.1272348 

0.1304851 

60 

9 

0.9442233 

0.9414497 

72 

0.3082244 

0.3156728 

192 

0.1337259 

0.1369570 

66 

10 

0.9386069 

0.9356953 

74 

0.3230983 

0.3305005 

187 

0.1401782 

0.1433893 

63 

11 

-M).9327I48 

+0.9296659 

-76 

+0.3378788 

+0.3452327 

+181 

+0.1465900 

+0.1497802 

+60 

12 

0.9265486 

0.9233633 

77 

0.3525615 

0.3598649 

176 

0.1529595 

0.1561278 

57; 

13 

0.9201101 

0.9IC7893 

78 

0.3671422 

0.3743929 

170 

0.1592849 

0.1624303 

54' 

14 

0.913401 1 

0.9099458 

79 

0.3816163 

0.3888121 

165 

0.1655641 

0.1686858 

51 

15 

0.9064236 

0.9028348 

80 

0.3959794 

0.4031181 

159 

0.1717952 

0.1748923 

48 

16 

+0.8991796 

+0.8954584 

-80 

+0.4102273 

+0.4173068 

+154 

+0.1779764 

+0.1810479 

+45 

17 

0.8916713 

0.8878187 

80 

0.4243558 

0.4313739 

148 

0.1841060 

0.1871508 

^«. 

18 

0.8839009 

0.8799182 

80 

0.4383605 

0.4453150 

143 

0.1901821 

0.1931994 

40 

19 

0.8758709 

0.8717594 

80 

0.4522368 

0.4591256 

137 

0.1962026 

0.1991915 

37 

20 

0.8675841 

0.8633453 

79 

0.4659804 

0.4728013 

132 

0.2021657 

0.2051252 

34 

21 

•fO.8590434 

+0.8546788 

-78 

40.4795873 

+0.4863382 

+127 

+0.2080696 

+0.2109988 

+31 

22 

0.8502519 

0.8457630 

77 

0.4930535 

0.4997325 

122 

0.2139125 

0.2168105 

28 

23 

0.8412125 

0.8366008 

76 

0.5063749 

0.5129801 

116 

0.2196927 

0.2225590 

25 

24 

0.8319283 

0.8271955 

74 

0.5195477 

0.5260772 

111 

0.2254089 

0.2282419 

22 

25 

0.8224027 

0.8175505 

73 

0.5325680 

0.5390199 

105 

0.2310580 

0.2338573 

19 

26 

+0.8126390 

+0.8076690 

-71 

+0.5454322 

+0.5518048 

+100 

+0.2366398 

+0.2394050 

+17 

27 

0.8026405 

0.7975543 

69 

0.5581372 

0.5644290 

94 

0.2421524 

0.2448822 

1 

14 

28 

0.7924105 

0.7872098 

67 

0.5706798 

0.5768891 

89 

0.2475943 

0.2502886 

11 

29 

0.7819525 

0.7766391 

65 

0.5830565 

0.5891816 

83 

0.2529646 

0.2556219 

8. 

30 

0.7712699 

0.7658454 

62 

0.5952641 

0.6013035 

77 

0.2582606 

0.2608807 

5 

May  1 

+0.7603659 

+0.7548320 

-69 

+0.6072995 

+0.6132517 

+  71 

+0.2634821 

+0.2660645 

+  3 

2 

0.7492439 

0.7436022 

56 

0.6191596 

0.6250231 

66 

0.2686274 

0.2711712 

0, 

3 

0.7379072 

0.7321594 

53 

0.6308415 

0.6366148 

61 

0.2736952 

0.2761996 

-2 

4 

0.7263591 

0.7205068 

49 

0.6423423 

0.6480240 

56 

0.2786844 

0.281 1493 

5 

5 

0.7146029 

0.7086478 

45 

0.6536593 

0.6592479 

51 

0.2835940 

0.2860182 

7 

6 

+0.7026418 

+0.6965855 

-41 

+0.6647895 

+0.6702836 

+  46 

+0.2884219 

+O.2908053 

-  9 

7 

0.6904792 

0.6843233 

37 

0.6757299 

0.6811280 

41 

0.2931677 

0.2955094 

11 

8 

0.6781182 

0.6718643 

32 

0.6854774 

0.6917779 

37 

0.2978297 

0.3001291 

14 

9 

0.6655620 

0.6592118 

27 

0.6970290 

0.7022305 

32 

0.3024067 

0.3046629 

16 

10 

0.6528139 

0.6463692 

22 

0.7073819 

0.7124829 

28 

0.3068976 

0.3091106 

18 

11 

+0.6398777 

+0.6333403 

-17 

+0.7175331 

+0.7225321 

+  23 

+0.3113015 

+0.3134700 

-20 

12 

0.6267570 

0.6201287 

12 

0.7274796 

0.7323751 

19 

0.3156161 

0.3177398 

22 

13 

0.6134556 

0.6067380 

7 

0.7372182 

0.7420086 

15 

0.3198410 

0.3219195 

24 

14 

0.5999764 

0.5931719 

-  1 

0.7467460 

0.7514299 

11 

0.3239748 

0.3260069 

26 

15 

0.5863241 

0.5794340 

+  6 

0.7560600 

0.7606360 

7 

0.3280154 

0.3300006 

28 

16 

+0.5725022 

+0.5655292 

+12 

+0.7651574 

+0.769624 1 

+  3 

+0.3319625 

+0.3339007 

-29 

1 

17 

+0.5585151 

+0.5514610 

+  19 

+0.7740355 

+0.7763915 

0 

+0.3358149 

+0.3377049 

-31 1 
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FOR  OSEENWIOH  MEAN  NOON  AND  MIDNIGHT. 

Data. 

X 

True  Equinox. 

Bedoo. 

to 

Hean 

Bq*xof 

Jan.  0. 

Y 

TmeSqninox. 

Redna 

to 

ICean 

Bq'xof 

Jan.  0. 

z 

Tme  Equinox. 

BadiM. 

to 

Mma 

Bq'xof 

Jmi.O. 

Jfoofi. 

MiOnigkL 

Ifoon. 

JToon. 

Midnight 

Jfoon. 

/roofi. 

Midnight 

^OOfi. 

May  17 

-M).558515l 

+0.5514610 

+  19 

+0.7740355 

+0.7783915 

0 

+0.3*358146 

+0.3377049 

-31 

18 

0.5443672 

0.5372343 

26 

0.7826917 

0.7869357 

-  4 

0.3395706 

0.3414123 

32 

J9 

0.5300630 

0.5228536 

33 

0.7911231 

0.7952537 

7 

0.3432292 

0.3450217 

34 

20 

0.5156070 

0.5083234 

40 

0.7993273 

0.8033434 

11 

0.3467893 

0.3485321 

35 

21 

0.5010036 

0.4936480 

47 

0.8073020 

• 

0.8112026 

15 

0.3502498 

0.3519424 

36 

02 

•M).4862573 

+0.4788320 

+  55 

+0.8150451 

+0.818 .293 

-18 

+0.3536097 

+0.3552517 

-37 

23 

0.4713727 

0.4636801 

62 

0.8225548 

0.8262215 

21 

0.3568683 

0.3584593 

• 

lis 

24 

0.4563547 

0.4487971 

70 

0.8298291 

0.8333774 

23 

0.3600247 

0.3615643 

38 

25 

0.4412080 

0.4335876 

78 

0.8368660 

0.8402950 

25 

0.3630781 

0..3645659 

39 

26 

0.4259368 

0.4182559 

86 

0.8436639 

0.8469728 

26 

0.3660277 

0.3674633 

40 

27 

-1-0.4105456 

+0.4028066 

+  94 

+0.8502214 

+0.8534095 

-28 

+0.3688728 

+0.3702560 

-41 

28 

0.3950393 

0.3872444 

103 

0.8565370 

0.8596037 

29 

0.3716129 

0.3729433 

41 

29 

0.3794226 

0.3715742 

111 

0.8626095 

0.8655542 

30 

0.3742472 

0.3755246 

42 

30 

0.3637000 

0.3558002 

120 

0.8684376 

0.8712597 

31 

0.3767753 

0.3779994 

42 

31 

0.3478755 

0.3399963 

128 

0.8740201 

0.8767189 

32 

0.379(968 

0.3803674 

43 

Jane  1 

-H).33 19532 

+0.3239569 

+137 

+0.8793558 

+0.8819307 

-33 

+0.3815112 

+0.3826280 

-43 

2 

0.3159379 

0.3078968 

146 

0.884443^ 

0.8868939 

33 

0.3837179 

0.3647806 

44 

3 

0.2998341 

0.2917502 

155 

0.8892818 

0.8916072 

33 

0.3858163 

0.3868248 

44 

4 

0.2836457 

0.27552r0 

164 

0.8938698 

0.8960695 

33 

0.3878061 

0.3887601 

44 

5 

0.2673767 

0.2592133 

173 

0.8982062 

0.9002797 

32 

0.3896868 

0.3905861 

44 

6 

•fO.2510314 

+0.2428316 

+182 

+0.9022898 

+0.9042365 

-32 

+0.3914579 

+0..3923022 

-44 

7 

0.2346144 

0.2263803 

191 

0.9061195 

0.9079388 

31 

0.3931188 

0.39:)9078 

44 

8 

0.2181300 

0.2098638 

200 

0.9096940 

0.9113852 

30 

0.3946691 

0.3954026 

44 

9 

0.2015826 

0.1932866 

210 

0.9130120 

0.9145745 

98 

0.3961083 

0.3967861 

43 

10 

0.1849766 

0.1766531 

219 

0.9160724 

0.9175057 

27 

0.3974360 

0.3980579 

42 

11 

+0.1683166 

+0.1599679 

+229 

+0.9188742 

+0.9201778 

-26 

+0.3986517 

+0.3992174 

-41 

12 

0.1516075 

0.1432361 

238 

0.9214163 

0.9225897 

23 

0.3997548 

0.4002640 

40 

13 

0.1348542 

0.1264625 

248 

0.9236977 

0.9247403 

20 

0.4007449 

0.401 1974 

39 

14 

0.1180616 

0.1096521 

257 

0.9257174 

0.9266289 

17 

0.4016216 

0.4020173 

38 

15 

0.1012345 

0.0928096 

267 

0.9274747 

0.9282548 

14 

0.4023846 

0.4027233 

37 

16 

•l'0.0843779 

+0.0759402 

+276 

+0.9289690 

+0.9296174 

-11 

+0.40303-36 

+0.4033152 

-36 

17 

0.0674968 

0.0590488 

285 

0.9301998 

0.9307163 

7 

0.4035683 

0.4037927 

34 

18 

0.0505964 

0.0421407 

294 

0.9311669 

0.9315514 

-  3 

0.4039885 

0.4041556 

33 

19 

0.0336820 

0.0252212 

304 

0.9318699 

0.9321224 

+  2 

0.404294 1 

0.4044039 

31 

20 

+0.0167588 

+0.0082955 

313 

0.9323088 

0.9324293 

8 

0.4044851 

0.4045376 

30 

21 

-0.0001682 

-0.0086315 

+322 

+0.9324837 

+0.9324722 

+  12 

+0.4045615 

+0.4045568 

-28 

22 

0.0170941 

0.0255550 

331 

0.9323948 

0.9322516 

18 

0.4045234 

0.4044615 

97 

23 

0.0340139 

0.0424699 

340 

0.9320425 

0.9317678 

23 

0.4043709 

0.4042518 

25 

24 

0.0509226 

0.0593712 

349 

0.9314273 

0.9310214 

29 

0.4041041 

0.40:)9280 

23 

25 

0.0678153 

0.0762541 

357 

0.9305498 

0.9300129 

35 

0.4037233 

0.4034903 

91 

26 

-0.0846372 

-0.0931139 

+365 

+0.9294105 

+0.9287429 

+41 

+0.4032287 

+0.4029389 

-19 

27 

0.1015339 

0.1099463 

373 

0.9280099 

0.9272119 

48 

0.4026206 

0.4022742 

16 

28 

0.1I8:)508 

0.1267466 

381 

0.9263487 

0.9254208 

55 

0.4018994 

0.4014966 

13 

29 

0.1351.332 

0.1435101 

389 

0.9244278 

0.9233704 

62 

0.4010655 

0.4006065 

10 

30 

0.1518766 

0.1602324 

397 

0.9222481 

0.9210616 

70 

0.4001193 

0.3996043 

6 

31 

-0.1685768 

-0.1769095 

+404 

+0.9198105 

+0.9184952 

+77 

+0.3990612 

+0.3984903 

-  5 

39 

-0.1852298 

-0.1935371 

+412 

+0.9171155 

+0.9156716 

+85 

+0.3978913 

+0.3972646 

-9 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Oato. 

X 

True  Bqainox. 

Bedoo. 

to 

Mean 

Bq'xof 

JTaa.O. 

Y 

Tme  Bqninoz. 

BedQO. 

to 
HeMi 
Eq*zof 
Jan.O. 

z 

True  Equinox. 

RediMu 

to 

HeMi 

Eq*zof 

Jan.O. 

Ifoon. 

MidnighL 

Noon, 

Noon* 

Midnight. 

Jfoon, 

Kbon, 

JIMmight 

/rOOfl. 

July  1 

*0. 1685768 

-0.1769095 

+404 

+0.9198105 

+0.9184952 

+  77 

+0.3990612 

+0.3984903 

-  5 

2 

0.1852298 

0.1935371 

412 

0.9171155 

0.9156716 

85 

0.3978913 

0.3972646 

-  2 

3 

0.2018309 

0.2101107 

419 

0.9141636 

0.9125914 

93 

0.3966100 

0.3959276 

+  1 

4 

0.2183758 

0.2266259 

426 

0.9109554 

0.9092555 

101 

0.3952176 

0.3944799 

4 

5 

0.2348602 

0.2430784 

433 

0.9074919 

0.9056648 

no 

0.3937146 

0.3929218 

7 

6 

-^.2512797 

-0.2594638 

+440 

+0.903774 1 

+0.9018201 

+119 

+0.3921014 

+0.3912536 

+  10 

7 

0.2676299 

0.2757777 

446 

0.8998027 

0.8977219 

128 

0.3903783 

0.3894756 

14 

8 

0.2839063 

0.2920155 

453 

0.8955760 

0.6933709 

137 

0.3885455 

0.3875881 

17 

9 

0.3001044 

0.3081727 

459 

0.8911008 

0.8887678 

147 

0.3866034 

0.3855915 

20 

10 

0.3162196 

0.3242447 

465 

0.8863722 

0.8839138 

156 

0.3845523 

0.3834861 

23 

II 

-0.3322473 

-0.3402269 

+470 

+0.8813932 

+0.8788101 

+166 

+0.3823927 

+0.3812724 

+  27 

12 

0.3481827 

0.3561143 

475 

0.8761650 

0.8734578 

176 

0.3801250 

0.3789509 

30 

13 

0.3640208 

0.3719019 

480 

0.8706887 

0.8678580 

186 

0.3777498 

0.3765221 

34 

14 

0.3797568 

0.3875850 

485 

0.8649656 

0.8620120 

196 

0.3762676 

0.3739867 

38 

15 

0.3953860 

0.4031590 

489 

0.8589972 

0.8559216 

207 

0.3726791 

0.3713452 

42 

16 

-0.4109036 

-0.4186191 

+493 

+0.8527853 

+0.8495887 

+218 

+0.3699848 

+0.3685962 

+  46 

17 

0.4263050 

0.4339607 

497 

0.8463318 

0.8430151 

229 

0.3671855 

0.3657467 

50 

18 

0.4415856 

0.4491792 

500 

0.8396385 

0.8362026 

240 

0.3642821 

0.3627916 

54 

19 

0.4567407 

0.4642698 

503 

0.8327073 

0.8291533 

251 

0.3612755 

0.3597337 

58 

20 

0.4717656 

0.4792279 

506 

0.8255404 

0.8218693 

262 

0.3581664 

0.3565737 

62 

31 

-0.4866557 

-0.4940490 

+508 

40.8181400 

+0.8143529 

+273 

+0.3549558 

+0.3533127 

+  67 

22 

0.5014068 

0.5087291 

510 

0.8105084 

0.8066067 

284 

0.3516448 

0.3499519 

71 

23 

0.5160151 

0.5232643 

512 

0.8026481 

0.7986330 

296 

0.3482345 

0.3464924 

76 

24 

0.5304763 

0.5376503 

514 

0.7945617 

0.7904345 

308 

0.3447259 

0.3429351 

80 

25 

0.5447861 

0.5518831 

515 

0.7862518 

0.7820137 

320 

0.3411202 

0.3392813 

85 

26 

-0.5589407 

-0.5659587 

+516 

+0.7777208 

+0.7733731 

+332 

+0.3374185 

+0.3355320 

+  89 

27 

0.5720364 

0.5798736 

517 

0.768971 1 

0.7645151 

344 

0.3336218 

0.3316863 

94 

28 

0.5867698 

0.5936244 

517 

0.7600054 

0.7554424 

356 

0.3297314 

0.3277514 

99 

29 

0.6004371 

0.6072073 

517 

0.7508264 

0.7461577 

368 

0.3257485 

0.3237226 

104 

30 

0.6139346 

0.6206186 

516 

0.7414366 

0.7366634 

380 

0.3216741 

0.3196029 

109 

31 

-0.6272588 

-0.6338549 

+515 

+0.7318383 

+0.7269617 

+392 

+0.3175093 

+0.3153933 

+114 

kng.    1 

0.6404063 

0.6469127 

514 

0.7220339 

0.7170552 

404 

0.3132552 

0.3110950 

119 

2 

0.6533736 

0.6597886 

512 

0.7120259 

0.7069464 

416 

0.3089130 

0.3067092 

124 

3 

0.6661572 

0.6724790 

510 

0.7018170 

0.6966380 

428 

0.3044838 

0.3022369 

129 

4 

0.6787534 

0.6849802 

508 

0.6914097 

0.6861324 

441 

0.2999686 

0.2976791 

134 

5 

-0.6911587 

-0.6972887 

+506 

fO.6808064 

+0.6754320 

+453 

+0.2953685 

+0.2930370 

+139 

6 

0.7033696 

0.7094010 

503 

0.6700095 

0.6645393 

465 

0.2906846 

0.286:il  16 

144 

7 

0.7153824 

0.7213133 

500 

0.6590217 

0.6534571 

477 

0.2859181 

0.2835042 

149 

8 

0.7271933 

0.7330219 

496 

0.6476459 

0.6421884 

489 

0.2810701 

0.2786159 

154 

9 

0.7367987 

0.7445231 

492 

0.6364851 

0.6307382 

501 

0.2761419 

0.2736480 

169 

10 

-0.7501948 

-0.7558131 

+488 

+0.6249422 

40.6191033 

+513 

+0.2711347 

+0.2686018 

+165 

11 

0.7613778 

0  7668882 

4a3 

0.6132200 

0.6072927 

525 

0.2660496 

0.2634784 

170 

12 

0.7723442 

0.7777450 

478 

0.6013217 

0.5953077 

537 

0.2608881 

0.^82793 

176 

13 

0.7830904 

0.7883798 

473 

0.5892508 

0.5831518 

549 

0.2556518 

0.2530060 

181 

14 

0.7936128 

0.7987891 

467 

0.5770108 

0.5708285 

560 

0.2503421 

0.2476601 

187 

15 

-0.8039081 

-0.8089696 

+461 

+0.5646052 

+0.5583414 

+572 

+0.2449603 

+0.2422429 

+192 

16 

-0.8139730 

-0.8189180 

+454 

+0.5520375 

+0.5456942 

+583 

+0.2395060 

+0.2367660 

+196 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dmlai 

X 

True  Equinox. 

Bedoo. 

to 

Mevi 

Sq'xof 

Jan.O. 

Y 

Tme  Equinox. 

Bodoa 

to 

MeMi 

Sq'xof 

Jan.O. 

z 

Tme  Equinox. 

Bedoo. 
to 

lieen 
Eq'xof 
Jan.O. 

Jfoon. 

Midnight 

Noon. 

Ifoon. 

Midnight. 

Jfoon. 

Ifoon. 

Midni^L 

Noon. 

Aug.  16 

-0.8139730 

-0.8189180 

+454 

+0.5520375 

+0.5456942 

+583 

+0.21)95080 

+0.2367560 

+  198 

17 

0.8238042 

0.8286312 

447 

0.5393116 

0.5328907 

595 

0.2339e69 

0.2312012 

204 

18 

0.8333965 

0.8381060 

440 

0.5264315 

0.5199350 

606 

0.2283988 

0.2255802 

209 

19 

0.8427530 

0.8473396 

433 

0.5134013 

0.5068312 

618 

0.2227453 

0.2198947 

214 

20 

0.8518651 

0.8563294 

425 

0.5002249 

0.4935831 

629 

0.2170283 

0.2141465 

219 

81 

-0.8607321 

-0.8650729 

+417 

+0.4869061 

+0.4801945 

1-640 

+0.2112494 

+0.2083373 

+225 

92 

0.8693515 

0.6735677 

408 

0.4734487 

0.4666693 

6^0 

0.2054103 

0.2024688 

2:)i 

93 

0.8777212 

0.8818116 

399 

0.4598568 

0.4530117 

661 

0.1995127 

0.1965427 

236 

^ 

U.oOwOvOO 

0.8898022 

391 

0.4461345 

0.4392258 

671 

0.1935586 

0.1905610 

242 

25 

0.8937019 

0.8975374 

381 

0.4322859 

0.4253155 

681 

0.1875497 

0.1845253 

247 

26 

-0.9013084 

-0.9050151 

+371 

+0.4183149 

+0.4112847 

+691 

+0.1814876 

+0.1784372 

+253 

27 

0.9086566 

0.9122334 

361 

0.4042252 

0.3971370 

701 

0.1753740 

0.1722985 

258 

28 

0.9157446 

0.9191905 

351 

0.3900204 

0.3828761 

710 

0.1692107 

0.1661109 

263 

29 

0.9225705 

0.9258840 

340 

0.3757044 

0.3685060 

719 

0.1629994 

0.1598762 

269 

90 

0.9291324 

0.9*323137 

329 

0.3612812 

0.3540306 

728 

0.1567416 

0.1535959 

274 

31 

-0.9354282 

-0.9384757 

+318 

+0.3467546 

+0.3394538 

+737 

+0.1504391 

+0.1472717 

+279 

Sept.  1 

0.9414560 

0.9443688 

306 

0.3321285 

0.3247793 

746 

0.14409.36 

0.1409052 

284 

2 

0.9472140 

0.9499911 

294 

0.3174065 

0.3100108 

755 

0.1377066 

0.1.344981 

290 

3 

0.9527002 

0.9553407 

282 

0.3025924 

0.2951520 

763 

0.1312797 

0.1280519 

295 

4 

0.9579126 

0.9604156 

270 

0.2876900 

0.2802069 

771 

0.1248147 

0.1215685 

300 

5 

-0.9628494 

-6.9652139 

+258 

+0.2727033 

+0.2651796 

+779 

+0.1183133 

+0.1150495 

+305 

6 

0.9675087 

0.9697336 

245 

0.2576365 

0.2500744 

787 

0.1117771 

0.1084966 

310 

7 

0.0718884 

0.9739729 

232 

0.2424939 

0.2348953 

794 

0.10520t50 

0.10I9II8 

315 

8 

0.9759868 

0.9779300 

219 

0.2272798 

0.2196473 

801 

0.0986079 

0.0952969 

320| 

9 

0.9798022 

0.9816033 

205 

0.2119985 

0.2043340 

808 

0.0919786 

0.0886536 

324 

10 

-0.9833329 

-6.9849911 

+191 

^0.1966542 

+0.1889598 

+815 

+0.0853219 

+0.0819839 

+329 

II 

0.9865773 

0.9880917 

177 

0.1812514 

0.1735295 

821 

0.0786397 

0.0752897 

3331 

13 

0.9895338 

0.9909037 

163 

0.1657948 

0.1580479 

827 

0.0719340 

0.0685731 

338 

13 

0.9922010 

0.9934258 

149 

0.1502894 

0.1425199 

833 

0.0652070 

0.0618362 

342 

14 

0.9945778 

0.9956571 

134 

0.1347399 

0.1269501 

839 

0.0584607 

0.0550810 

347 

1 

15 

-0.9966634 

-0.9975968 

+119 

+0.1191510 

+0.1113434 

+844 

+0.0516971 

+0.0483m)6 

+351  ] 

16 

0.9984570 

0.9992440 

104 

0.1035277 

0.0957047 

849 

0.0449183 

0.0415241 

356 

J 

17 

0.9999578 

1.0005982 

89 

0.0878748 

0.0800388 

854 

0.0381266 

0.0347267 

300 

18 

1.0011654 

1.0016590 

74 

0.0721971 

0.0643505 

859 

0.0313241 

0.0279195 

365 

l» 

1.0020794 

1.0024262 

58 

0.0564993 

0.0486445 

863 

0.0245128 

0.0211046 

369 

90 

-1.0026996 

-1.0028995 

+  42 

+0.0407863 

+0.0329257 

+867 

+0.0176949 

+0.0142841 

+373 

21 

1.0030259 

1.0030788 

26 

0.0250630 

0.0171989 

871 

0.0108724 

0.0074602 

377 

23 

1.0030582 

1.0029641 

+  10 

+0.00933:i9 

+0.0014685 

874 

+0.0040475 

+0.0006347 

381 

2:t 

1.0027966 

1.0025557 

■ 
-  7 

-0.0063966 

-0.0142610 

877 

-0.0027779 

-0.0061901 

385 

24 

1.0022414 

1.0018539 

23 

0.0221240 

0.0299851 

880 

0.0096019 

0.0130127 

389 

!    25 

-1.001392!) 

-1.0008589 

-  40 

-0.0378437 

-0.0456993 

+883 

-0.0164225 

-0.0198309 

+392 

26 

1.0002515 

0.9995712 

57 

0.0535514 

0.0613993 

885 

0.0232377 

0.0266427 

396 

27 

0.9988176 

0.9979910 

74 

0.0692427 

0.0770807 

887 

0.0:)00466 

0.0334462 

399 

28 

0.9970914 

0.9961 186 

91 

0.0849131 

0.0927392 

889 

0.0368443 

0.0402396 

402 

29 

O.9950729 

0.9939540 

108 

0.1005584 

0.1083704 

891 

0.0436:)  19 

0.0470210 

405 

30 

-0.9927622 

-0.9914974 

-125 

-0.1161744 

-6.1239701 

+893 

-0.0504066 

-6.0537886 

+408 

31 

-^.9901506 

-0.9887491 

-143 

-0.1317567 

-0.1395340 

+894 

-0.0571667 

-6.0605407 

+410 
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FOE  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Badno. 
to 

Bq<kof 
Jmi.0. 

Y 

Trae  BquiBox. 

Badno. 

to 
Mmd 
Eq*xof 
Jmi.0. 

z 

Tme  Bqalaoz. 

Bodao. 

to 

Keoa 

Bq*xof 

JMI.0. 

2roon« 

MUtnSght 

Neon. 

^POA. 

Xdidgkt, 

JToon. 

Ifoon. 

MUmiight 

£fO€%m 

Oct.  1 

-0.9901596 

-0.9887491 

-  143 

-0.1317567 

-0.1395340 

4894 

-0.0571667 

-0.0605407 

4410 

2 

0.9872658 

0.9857098 

160 

0.1473012 

0.1550579 

896 

0.0639103 

0.0672753 

413 

3 

0.9840813 

0.9823800 

178 

0.1628035 

0.1705373 

696 

0.0706354, 

0.0739904 

415 

4 

0.9806063 

0.9787600 

196 

0.1782589 

0.1859676 

897 

0.0773402 

0.0606843 

416 

5 

0.9768411 

0.9748500 

• 

214 

0.1936628 

0.2013442 

896 

0.0840227 

0.0673550 

420 

6 

-0.9727862 

-0.9706504 

-  2.32 

-0.2090109 

-0.2166626 

4896 

-0.0906810 

-0.0940005 

4422 

7 

0.9684422 

0.9661620 

250 

0.2242986 

0.2319183 

895 

0.0973132 

0.100(1166 

424 

8 

0.9638098 

0.9613857 

268 

0.239521 1 

0.2471064 

894 

0.1039172 

0.1072079 

426 

9 

0.9588898 

0.9563223 

287 

0.2546734 

0.2622217 

893 

0.1104909 

0.1137656 

426 

10 

0.9536833 

0.9509729 

305 

0.2697505 

0.2772594 

892 

0.1170321 

0.1202699 

430 

11 

-0.948I9I3 

-0.9453.386 

-324 

-0.2847477 

-0.2922149 

+891 

-0.1235388 

-0.1267766 

4431 

12 

0.9424150 

0.9394207 

342 

0.2996603 

0.3070834 

889 

0.1300090 

0.1332297 

432 

IS, 

0.9363560 

0.93:)22I0 

361 

0.3144835 

0.3218600 

687 

0.1364405 

0.1396410 

433 

U 

0.9*300160 

0.9267412 

380 

0.3292123 

0.3365398 

685 

0.1428311 

0.1460104 

434 

15 

0.9233967 

0.9199830 

399 

0.3438418 

0.3511179 

882 

0.1491789 

6.1523360 

434 

16 

-0.9165001 

-0.9129485 

-  418 

-0.35a3674 

-0.3655899 

4^9 

-0.1554617 

-0.1566156 

4435 

17 

0.9093283 

0.9056400 

437 

0.3727846 

0.3799512 

875 

0.1617374 

0.1648470 

436 

18 

0.9018837 

0.8980598 

456 

0.3870889 

0.3941973 

872 

0.1679441 

0.1710264 

437 

19 

0.8941686 

0.8902102 

475 

0.4012757 

0.4083237 

866 

0.1740999 

0.1771580 

437 

20 

0.8861852 

0.8820937 

494 

0.4153406 

0.4223261 

664 

0.1602027 

0.1632337 

437 

21 

•0.8779361 

-0.8737127 

-  513 

-0.4292795 

-0.4362005 

4659 

-0.1662507 

-0.1692537 

4437 

22 

0.8694239 

0.8650700 

532 

0.4430884 

0.4499428 

655 

0.1922422 

0.1952162 

437 

23 

0.8606515 

0.8561686 

552 

0.4567629 

0.4535486 

850 

0.1961753 

0.2011194 

436 

24 

0.8516218 

0.8470112 

571 

0.4702991 

0.4770141 

645 

0.2040462 

0.2069616 

435 

25 

0.8423372 

0.8376001 

591 

0.4836931 

0.4903355 

639 

0.2096592 

0.2127410 

434 

26 

-0.8328001 

-0.8279377 

-  610 

-0.4969411 

-0.5035091 

4634 

-0.2156067 

-0.2164661 

4433 

27 

0.8230131 

0.8180268 

630 

0.5100393 

0.5165310 

626 

0.2212691 

0.2241053 

432 

28 

0.8129790 

0.8078703 

649 

0.5229838 

0.5203974 

622 

0.2269047 

0.2296870 

431 

29 

0.8027008 

0.7974709 

669 

0.5357712 

0.5421049 

615 

0.2324520 

0.2351996 

430 

30 

0.792181 1 

0.7868312 

688 

0.5483979 

0.5546498 

806 

0.2379295 

0.2406416 

429 

31 

-0.7814220 

-0.7759536 

-708 

-0.5608601 

-0.5670282 

4801 

-0.2433356 

-0.2460114 

4427 

Nov.  1 

0.7704263 

0.7648408 

727 

0.5731538 

0.5792362 

793 

0.2466667 

0.2513073 

425 

2 

0.7591970 

0.7534959 

747 

0.5852751 

0.5912696 

765 

0.2539270 

0.2565276 

423 

3 

0.7477372 

0.7419219 

766 

0.5972201 

0.6031253 

777 

0.2591068 

0.2616706 

421 

4 

0.7360499 

0.7301218 

786 

0.6089851 

0.6147989 

769 

0.2642126 

0.2667346 

416 

5 

-0.7241379 

-0.71 80986 

-  805 

-0.6205662 

-0.6262866 

4760 

-0.2092369 

-0.2717166 

4416 

6 

0.7120042 

0.7058554 

825 

0.6319595 

0.6375645 

751 

0.2741706 

0.2766203 

412 

7 

0.6996521 

0.6933955 

844 

0.643161 1 

0.6486887 

742 

0.2790396 

0.2614380 

409 

8 

0.6870852 

0.6807226 

864 

0.6541671 

0.6595954 

732 

0.2838147 

0.2861700 

405 

9 

0.6743074 

0.6678408 

883 

0.6649735 

0.6703007 

722 

0.2885033 

0.2906146 

402 

10 

-0.6613227 

-0.6547539 

-  902 

-0.6755766 

-0.6806009 

4711 

-0.2931039 

-0.2953706 

4396 

11 

0.6481347 

0.6414656 

921 

0.6859729 

0.6910924 

701 

0.2976150 

0.2998365 

396 

12 

0.6347472 

0.6279800 

941 

0.6961589 

0.7011719 

689 

0.3020349 

0.3042102 

391 

13 

0.621 1645 

0.614.3014 

960 

0.7061310 

0.7110358 

677 

0.3063620 

0.3064903 

387 

14 

0.6073912 

0.6004345 

979 

0.7158857 

0.7206806 

665 

0.3105947 

0.3126763 

383 

15 

-0.5934318 

-0.5863837 

-  998 

-0.7254198 

-0.7301032 

4^53 

-0.3147317 

-0.3167639 

4079 

16 

-0.5792908 

-0.5721536 

-1017 

-0.7347302 

-0.7303007 

4640 

-0.3167716 

-0.3207646 

4374 
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FOB  GBEENWIOH  MEAN  NOON  AND  MIDNIGHT. 

1 

Dale. 

X 

True  XqalBoz. 

Bedao. 

to 

Moui 

Bq'zof 

Jan.  0. 

Y 

BodaoL 

to 

Mean 

Eq'zof 

Jan.O. 

z 

Tnio  Sqnlaoz. 

Badno. 

to 

Mean 

Sq'zof 

Jan.O. 

JrOOA« 

MidHtghL 

JToen. 

Noon, 

Midnight 

Noon. 

Noon. 

Midnif^ 

No9n* 

KOT.  16 

-0.5792906 

-0.5721536 

-1017 

-0.7347302 

-0.7393007 

4640 

-0.3187716 

-0.3207548 

4374 

17 

0.5649728 

0.5577487 

1036 

0.7438141 

0.7482703 

627 

0.3227132 

0.3246467 

369 

18 

0.5504822 

0.5431736 

1054 

0.7526687 

0.7570092 

613 

0.3265552 

0.3284385 

363 

19 

0.5358236 

0.5284328 

1073 

0.7612912 

0.7655147 

599 

0.3302964 

0.33212B9 

358 

20 

0.5210017 

0.5135312 

1091 

0.7696791 

0.7737844 

585 

0.3339357 

0.3357169 

352 

21 

-0.5060216 

-0.4984737 

-1109 

-0.7778300 

-0.7818160 

4571 

-0.3374720 

-0.3392013 

4346 

22 

0.4906879 

0.4832648 

1127 

0.7857417 

0.7896071 

556 

0.3409043 

0.3425812 

340 

23 

0.4756049 

0.4679068 

1145 

0.7934119 

0.7971557 

541 

0.3442317 

0.3458557 

334 

24 

0.4601769 

0.4524100 

1162 

0.8008384 

0.8044596 

526 

0.3474532 

0.3490240 

328 

25 

0.4446065 

0.4:^67731 

1180 

0.8080191 

0.8115166 

510 

0.3505680 

0.3520851 

322 

26 

-0.4289042 

-0.4210026 

-1197 

-0.8149519 

-0.8183246 

4494 

-0.3535752 

-0.3550382 

4315 

27 

0.4130686 

0.4051030 

1215 

0.8216347 

0.8248816 

477 

0.3564739 

0.3578824 

309 

28 

0.3971062 

0.3890788 

1232 

0.8280655 

0.8311857 

460 

0.3592632 

0.3606167 

302 

29 

0.3810214 

0.3729345 

1249 

0.8342423 

0.8372348 

443 

0.3619423 

0.36.32404 

295 

30 

0.3648187 

0.3566746 

1265 

0.8401631 

0.6430268 

425 

0.3645104 

0.3657526 

288 

Deo.  1 

-0.3485028 

-0.3403038 

-1281 

-0.8458257 

-0.8485595 

4407 

-0.3669666 

-0.3681525 

4281 

2 

0.3320783 

0.3238269 

1297 

0.8512280 

0.8538309 

388 

0.3693100 

0.3704392 

273 

3 

0.3155501 

0.3072486 

1313 

0.8563680 

0.8588390 

369 

0.3715398 

0.3726118 

266 

4 

0.2989228 

0.2905735 

1329 

0.8612438 

0.8635821 

350 

0.37.36551 

0.3746696 

258 

6 

0.2822012 

0.2738067 

1344 

0.8658537 

0.8680583 

331 

0.3756552 

0.3766117 

250 

6 

-0.2653906 

-0.2569535 

-1359 

-0.8701957 

-0.8722656 

4311 

-0.3775392 

-0.3784373 

4242 

7 

0.2484961 

0.2400191 

1374 

0.8742678 

0.8762022 

291 

0.3793062 

0.3801456 

234 

8 

0.2315230 

0.2230088 

1388 

0.8780684 

0.8798665 

270 

0.3809556 

0.3817360 

225 

9 

0.2144767 

0.2059280 

1402 

0.8815961 

0.8832571 

249 

0.3824868 

0.3832078 

216; 

10 

0.1973629 

0.1887825 

1416 

0.8848493 

0.8863725 

227 

0.3838989 

0.3845601 

207 

11 

-0.1801872 

-0.1715780 

-1429 

-0.8878266 

-0.88921 14 

4205 

-0.3851913 

-0.3857924 

4198 

12 

0.1629553 

0.1543201 

1442 

0.8905268 

0.8917728 

182 

0.3863635 

0.3860044 

I88< 

13 

0.1456728 

0.1370144 

1455 

0.8929493 

0.8940561 

160 

0.3874151 

0.3878956 

179' 

14 

0.1283454 

0.1196667 

1467 

0.8950933 

0.8960606 

137 

0.3883458 

0.3887657 

169 

15 

0.1109788 

0.1022827 

1479 

0.8969581 

0.8977856 

114 

0.3891554 

0.3895145 

160 

J 

16 

-0.0935788 

-0.0848681 

-1490 

-0.8985432 

-0.8992307 

4  90 

-0.3898434 

-0.3901418 

4150 

17 

0.0761509 

0.0674284 

1501 

0.8998482 

0.9003957 

67 

0.3904097 

0.3906473 

140 

18 

0.0567008 

0.0499693 

1512 

0.0006730 

0.9012803 

43 

0.3908543 

0.3910310 

130* 

19 

0.0412342 

0.0324964 

1522 

0.9016175 

0.901884(1 

4  18 

0.3911772 

0.3912030 

120 

90 

0.0237564 

-0.0150150 

1532 

0.9020817 

0.9022086 

-  7 

0.3913784 

0.3914333 

109 

21 

-O.0062727 

+0.0024695 

-1541 

-0.9022656 

-0.9022526 

-  32 

-0.3914578 

-0.3914519 

4  99 

29 

40.0112114 

0.0199517 

1550 

0.9021697 

0.9020170 

57 

0.3914156 

0.3913490 

88 

93 

0.0286905 

0.0.374265 

1558 

0.9017943 

0.9015019 

83 

0.3912520 

0.391 1248 

77 

24 

0.0461596 

0.0548890 

1566 

0.9011396 

0.9007076 

109 

0.3909673 

0.3907796 

66 

25 

0.0636141 

0.0723342 

1573 

0.9002058 

0.8996343 

135 

0.3905615 

0.3903134 

55 

96 

40.0610488 

40.0807569 

-1580 

-0.8989931 

-0.8982824 

-162 

-0.3900348 

-0.3897264 

4  44 

27 

0.0984582 

0.I07I5I8 

1586 

0.8975021 

0.8966525 

189 

0.3893875 

0.3890187 

34 

28 

0.1158372 

0.1245137 

1591 

0.8957333 

0.8947449 

216 

0.3886196 

0.3881905 

23 

29 

0.1331809 

'  0.1418379 

1596 

0.8936870 

0.8925599 

243 

0.3877313 

0.3872421 

4  12 

30 

0.1504844 

0.1591195 

1601 

0.8913634 

0.8900977 

270 

0.3867228 

0.3861736 

-  1 

31 

4^.1677426 

40.1763531 

-1605 

-0.8887628 

-0.8873589 

-298 

-0.3855944 

-0.3849854 

-  14 

32 

fO.  1849500 

40.1935332 

-1608 

-0.8858659 

-0.8843442 

-326 

-0.3843464 

-0.3836776 

-26 
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FOR  GRKENWIOH  MEAN  NOON  AND  MIDNIGHT. 

D»y 

of 
Monih. 

JANTTARY. 

of 
Konth. 

FEBRUARY. 

Day 

of 

Month. 

MARCH. 

True  Longitude. 

LAtitnde. 

Troe  Longitnde. 

Latitade. 

True  Longitude. 

Latitude. 

1.0 

O        0         $0 

49  23  18.5 

O        0         ti 

—3  39  48.7 

1.0 

9I12  5^7 

0      1        u 

+0  8  54.3 

1.0 

102  38  50.8 

0     1     It 
+1  4  8.0 

1.5 

55  29  12.3 

3  14  9.0 

1.5 

100  5  23.5 

0  40  51.7 

1.5 

108  32  5.1 

1  34  21.0 

2.0 

61  32  23.3 

2  46  29.7 

2.0 

105  58  43.4 

1  12  20.5 

2.0 

114  25  44.5 

2  3  33.2 

2.5 

67  33  15.4 

2  17  9.9 

2.5 

111  52  28.2 

1  43  2.4 

2.5 

120  20  19.8 

2  31  27.7 

3.0 

73  32  11.2 

1  46  29.1 

3.0 

117  46  58.1 

2  12  39.1 

3.0 

126  16  18.6 

2  57  47.6 

3.5 

79  29  32.0 

—1  14  47.0 

3.5 

123  42  30.6 

+2  40  52.2 

3.5 

132  14  5.1 

+3  22  16.1 

4.0 

85  25  37.5 

0  42  23.4 

4.0 

129  39  21.2 

3  7  23.9 

4.0 

138  14  0.0 

3  44  36.7 

4.5 

91  20  46.1 

--0  9  38.2 

4.5 

135  37  43.3 

3  31  56.6 

4.5 

144  16  20.4 

4  4  32.9 

5.0 

97  15  15.1 

-f  0  23  8.9 

5.0 

141  37  48.8 

3  54  13.5 

5.0 

150  21  19.6 

4  21  49.3 

5.5 

103  9  21.0 

0  55  37.9 

5.5 

147  39  47.9 

4  13  58.6 

5.5 

156  29  7.7 

4  36  10.9 

6.0 

109  3  19.5 

4-1  27  29.3 

6.0 

153  43  49.7 

+4  30  56.9 

6.0 

162  39  51.3 

+4  47  23.9 

6.5 

114  57  26.0 

1  58  23.9 

6.5 

159  50  3.1 

4  44  54.7 

6.5 

168  53  34.2 

4  55  16.3 

7.0 

120  51  55.7 

2  28  3.0 

7.0 

165  58  36.5 

4  55  39.7 

7.0 

175  10  17.7 

4  59  37.8 

7.5 

126  47  4.1 

2  56  8.6 

7.5 

172  9  38.5 

5  3  1.3 

7.5 

181  30  0.8 

5  0  20.2 

8.0 

132  43  7.0 

3  22  23.1 

8.0 

178  23  18.4 

5  6  50.6 

ao 

187  52  41.4 

4  57  18.1 

8.5 

138  40  20.9 

-f  3  46  29.9 

8,5 

184  39  46.2 

-f5  7  0.5 

8.5 

194  18  16.5 

+4  50  28.4 

9.0 

144  39  3.4 

4  8  13.4 

9.0 

190  59  13.4 

5  3  26.0 

9.0 

200  46  43.0 

4  39  51.5 

9.5 

150  39  33.3 

4  27  18.6 

9.5 

197  21  52.5 

4  56  4.4 

9.5 

207  17  58.3 

4  25  30.7 

10.0 

156  42  10.3 

4  43  31.6 

10.0 

203  47  57.4 

4  44  55.0 

10.0 

213  52  0.9 

4  7  32.4 

10.5 

162  47  15.9 

4  56  39.5 

10.5 

210  17  43.5 

4  29  59.7 

10.5 

220  28  50.6 

3  46  6.2 

11.0 

168  55  12.9 

+5  6  30.5 

11.0 

216  51  26.6 

+4  11  23.0 

11.0 

227  8  28.9 

+3  21  25.1 

11.5 

175  6  25.2 

5  12  53.4 

U.5 

223  29  23.0 

3  49  12.3 

11.5 

233  50  59.1 

2  53  45.4 

12.0 

181  21  17.9 

5  15  38.7 

12.0 

230  11  48.7 

3  23  38.2 

12.0 

240  36  25.8 

2  23  26.2 

12.5 

187  40  16.3 

5  14  37.9 

12.5 

236  58  58.9 

2  54  54.5 

12.5 

247  24  54.9 

1  50  49.5 

13.0 

194  3  46.5 

5  9  43.9 

13.0 

243  51  6.4 

2  23  19.1 

13.0 

254  16  32.8 

1  16  20.9 

13.5 

200  32  13.7 

+5  0  51.4 

13.5 

250  48  20.5 

+1  49  13.5 

13.5 

261  11  25.4 

+0  40  2&1 

14.0 

207  6  2.0 

4  47  57.4 

14.0 

257  50  46.0 

1  13  4.1 

14.0 

268  9  37.4 

+0  3  41.7 

14.5 

213  45  33.3 

4  31  1.2 

14.5 

264  58  21.7 

+0  35  21.3 

14.5 

275  11  11.3 

—0  33  25.5 

15.0 

220  31  6.4 

4  10  5.6 

15.0 

272  10  58.7 

— 0  3  20.2 

15.0 

282  16  5.2 

1  10  18.6 

15.5 

227  22  55.4 

3  45  17.1 

15.5 

279  28  19.5 

0  42  21.6 

15.5 

289  24  12.8 

1  46  21.0 

16.0 

234  21  9.0 

-f  3  16  46.7 

lao 

286  49  57.0 

—I  21  1.2 

16.0 

296  35  21.5 

—2  20  55.8 

16.5 

241  25  48.1 

2  44  51.1 

16.5 

294  15  13.6 

1  58  35.0 

16.5 

303  49  12.0 

2  53  26.0 

17.0 

248  36  45.6 

2  9  52.5 

17.0 

301  43  22.0 

2  34  18.4 

17.0 

311  5  17.0 

3  23  15.5 

17.5 

255  53  44.5 

1  32  19.4 

17.5 

309  13  25.6 

3  7  28.0 

17.5 

318  23  1.8 

3  49  50.6 

18.0 

263  16  16.9 

0  52  46.7 

18.0 

316  44  20.3 

3  37  23.5 

18.0 

325  41  44.5 

4  12  41.5 

18.5 

270  43  44.1 

+0  11  55.3 

18.5 

324  14  56.4 

—4  3  29.4 

18.5 

333  0  36.4 

-4  31  22.4 

19.0 

278  15  16.6 

— 0  29  29.2 

19.0 

331  44  1.9 

4  25  16.5 

19.0 

340  18  45.3 

4  45  33.9 

19.5 

285  49  54.8 

1  10  37.4 

19.5 

339  10  25.5 

4  42  23.4 

19.5 

347  35  15.3 

4  55  3.0 

20.0 

293  26  30.7 

1  50  38.5 

20.0 

346  32  59.7 

4  54  37.1 

20.0 

354  49  10.8 

4  59  43.4 

20.5 

301  3  50.3 

2  28  42.7 

20.5 

353  50  43.9 

5  1  52.6 

20.5 

1  59  38.6 

4  59  36.3 

21.0 

308  40  36.0 

—3  4  2.9 

21.0 

1  2  46.7 

—5  4  12.9 

21.0 

9  5  49.6 

—4  54  49.4 

21.5 

316  15  30.2 

3  35  57.2 

21.5 

8  8  27.6 

5  1  47.7 

21.5 

16  7  2.0 

4  45  36.2 

22.0 

323  47  18.5 

4  3  50.9 

22.0 

15  7  17.7 

4  54  52.5 

22.0 

23  2  41.6 

4  32  15.3 

22.5 

331  14  52.6 

4  27  17.4 

22.5 

21  59  0.6 

4  43  47.0 

22.5 

29  52  23.6 

4  15  9.0 

23.0 

338  37  13.0 

4  45  58.9 

23.0 

28  43  31.4 

4  28  53.5 

23.0 

36  35  53.1 

3  54  42.2 

23.5 

345  53  30.9 

—4  59  45.9 

23.5 

35  20  55.7 

-4  10  36.3 

23.5 

43  13  4.7 

—3  31  21.4 

24.0 

353  3  9.4 

5  8  37.0 

24.0 

41  51  28.4 

3  49  20.4 

24.0 

49  44  2.3 

3  5  33.5 

24.5 

0  5  44.0 

5  12  37.6 

24.5 

48  15  32.7 

3  25  30.2 

24.5 

56  8  68.1 

2  37  44.9 

25.0 

7  1  2.3 

5  11  58.3 

25.0 

54  33  37.7 

2  59  30.0 

25.0 

62  28  11.7 

2  6  21.4 

25.5 

13  49  2.8 

5  6  54.3 

25.5 

60  46  17.7 

2  31  42.9 

25.5 

68  42  9.1 

1  37  47.5 

.  26.0 

20  29  53.9 

—4  57  43.6 

26.0 

66  54  10.2 

—2  2  30.8 

26.0 

74  51  21.3 

— 1  6  26.1 

26.5 

27  3  52.2 

4  44  46.1 

26.5 

72  57  55.3 

1  32  14.5 

26.5 

80  56  23.5 

0  34  38.5 

27.0 

33  31  21.5 

4  28  22.7 

27.0 

78  58  14.4 

1  I  13.7 

27.0 

86  57  53.9 

— 0  2  44.9 

27.5 

39  52  50.6 

4  8  54.5 

27.5 

84  55  48.9 

—0  29  47.2 

27.5 

92  56  32.4 

+0  28  56.1 

28.0 

46  8  52.0 

3  46  42.8 

28.0 

90  51  20.1 

+0  1  46.9 

28.0 

98  53  0.4 

1  0  6.9 

28.5 

52  20  0.9 

3  22  8.5 

28.5 

96  45  27.9 

0  33  11.0 

28.5 

104  47  59.9 

1  30  30.9 

29.0 

58  26  53.7 

—2  55  31.8 

29.0 

102  38  50.H 

+1  4  8.0 

29.0 

110  42  11.9 

+1  59  51.9 

29.5 

64  30  7.3 

2  27  12.6 

29.5 

108  32  5.1 

1  34  21.0 

29.5 

116  36  17.6 

2  27  54.4 

30.0 

70  .30  18.4 

1  57  30.3 

30.0 

114  25  44.5 

2  3  33.2 

30.0 

122  30  56.1 

2  54  23.0 

<  30.5 

76  28  2.6 

1  26  43.8 

30.5 

120  20  19.H 

2  31  27.7 

30.5 

128  26  44.3 

3  19  2.4 

31.0 

82  23  54.1 

0  55  11.8 

31.0 

126  16  18.6 

2  57  47.6 

31.0 

134  24  16.8 

3  41  37.6 

31.5 

88  18  25.2 

—0  23  13.0 

31.5 

132  14  5.1  1+3  22  16.11 

31.5 

140  24  5.5 

+4  1  53.5 

MOON'S  LONGITUDE  AND  LATITUDE,  1890.       273 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

DV 

APRIL. 

Day 

of 

Month. 

MAY. 

D^y 

JUNE. 

of 

UaaXtL 

of 
Month. 

TroeLongitiide. 

Latitade. 

Tme  Longltade. 

Latitude. 

TraeLongitado. 

1.0 

14^  26  3a2 

Oil' 

+4  19  35.2 

1.0 

179  17  48.2 

O         /          M 

+5    7  50.0 

1.0 

O         1        f« 

227  20  23.3 

+3    8  38.6 

1.5 

152  32  19.3 

4  34  27.8 

1.5 

185  43    2.4 

5    3  10.7 

1.5 

234  21  19.5 

2  36  10.8 

2.0 

158  41  28.6 

4  46  17.2 

2.0 

192  13  lai 

4  54  33.9 

2.0 

241  27  21.7 

2    0  54.3 

2.5 

164  54  21.3 

4  54  50.3 

2.5 

198  48  36.9 

4  41  57.0 

2.5 

248  37  58.0 

1  23  19.8 

3.0 

171  11    8.1 

4  59  55.1 

3.0 

205  28  54.2 

4  25  20.9 

3.0 

255  52  30.4 

0  44    3.3 

3.5 

177  31  54.3 

+5    1  21.4 

3.5 

212  13  59.5 

+4    4  50.8 

3.5 

263  10  15.0 

+0    3  45.4 

4.0 

183  56  41.2 

4  59    0.9 

4.0 

219    3  36.8 

3  40  36.6 

4.0 

270  30  24.2 

— 0  36  50.1 

4.5 

190  25  25.4 

4  52  48.3 

4.5 

225  57  24.6 

3  12  53.6 

4.5 

277  52    7.6 

1  16  5ai 

5.0 

196  57  58.7 

4  42  41.5 

5.0 

232  54  57.5 

2  42    1.9 

5.0 

285  14  34.5 

1  55  53.1 

5.5 

203  34  10.5 

4  28  41.9 

5.5 

239  55  46.7 

2    8  26.8 

5.5 

292  36  54.5 

2  32  51.5 

6.0 

210  13  47.3 

+4  10  54.9 

6.0 

246  59  21.2 

+1  32  38.2 

6.0 

299  58  19.4 

—3    7  12.9 

6.5 

216  66  33.5 

3  49  30.0 

6.5 

254    5    a9 

0  .55  10.0 

6.5 

307  18    5.1 

3  38  21.5 

7.0 

223  42  12.6 

3  24  40.9 

7.0 

261  12  37.8 

+0  16  38.8 

7.0 

314  .35  32.2 

4    5  47.0 

7.5 

230  30  2ai 

2  56  45.4 

7.5 

268  21  16.8 

—0  22  16.5 

7.5 

321  50    6.4 

4  29    5.0 

ao 

237  21    4.2 

2  26    5.3 

ao 

275  30  36.6 

1    0  56.1 

ao 

329    1  19.4 

4  47  57.6 

8.5 

244  13  46.7 

+1  53    5.6 

a5 

282  40  10.2 

—1  38  40.7 

a5 

336    8  48.8 

-5    2  13.2 

9.0 

251    8  23.0 

1  18  14.8 

9.0 

289  49  33.3 

2  14  52.2 

9.0 

343  12  lai 

5  11  45.8 

9.5 

258    4  42.6 

0  42    3.4 

9.5 

296  58  24.4 

2  48  54.7 

9.5 

350  11  36.0 

5  16  34.8 

10.0 

265    2  36.8 

+0    5    4.0 

10.0 

304    6  24.6 

3  20  15.5 

10.0 

357    6  36.0 

5  16  44.4 

10.5 

272    1  5a7 

—0  32    9.3 

10.5 

311  13  17.1 

3  48  25.4 

10.5 

3  57  15.7 

5  12  23.2 

11.0 

279    2  42.7 

—1    9    1.8 

11.0 

318  18  47.3 

-4  12  59.2 

11.0 

10  43  36.3 

-^    3  43.0 

11.5 

286    4  43.5 

1  44  58.6 

11.5 

325  22  42.1 

4  33  36.3 

11.5 

17  25  41.7 

4  50  5a8 

12.0 

293    7  55.6 

2  19  25.4 

12.0 

332  24  49.3 

4  50    0.5 

12.0 

24    3  37.8 

4  34  2a0 

12.5 

300  12  12.0 

2  51  48.9 

12.5 

339  24  57.2 

5    2    0.0 

12.5 

30  37  32.4 

4  14  29.9 

13.0 

307  17  23.9 

3  21  37.4 

13.0 

346  22  54.6 

5    9  28.1 

13.0 

37    7  34.2 

3  51  25.7 

13.5 

314  23  19.6 

—3  48  21.7 

13.5 

353  18  30.0 

-^  12  22.5 

13.5 

43  33  52.5 

—3  25  37.8 

14.0 

321  29  43.8 

4  11  35.2 

14.0 

0  11  32.0 

5  10  45.1 

14.0 

49  56  37.2 

2  57  29.3 

14.5 

328  36  17.2 

4  30  55.3 

14.5 

7    1  48.8 

5    4  42.5 

14.5 

56  15  58.5 

8  27  24.4 

15.0 

335  42  36.6 

4  46    3.3 

15.0 

13  49    a9 

4  54  24.9 

15.0 

62  32    6.9 

1  55  47.2 

15.5 

342  48  15.2 

4  56  45.4 

15.5 

20  33  21.1 

4  40    6.4 

15.5 

68  45  13.0 

1  23    2.0 

16.0 

349  52  42.7 

—5    2  52.8 

16.0 

27  14  14.7 

—4  22    4.5 

lao 

74  55  27.6 

—0  49  33.1 

16.5 

356  55  26.8 

5    4  22.4 

16.5 

33  51  40.3 

4    0  39.0 

16.5 

81    3    2.1 

—0  15  44.0 

17.0 

3  55  53.6 

5    1  16.5 

17.0 

40  25  29.7 

3  36  12.5 

17.0 

87  8  as 

+0  18    2.2 

17.5 

10  53  29.8 

4  53  42.6 

17.5 

46  55  37.1 

3    9    9.4 

17.5 

93  10  5a9 

0  51  23.4 

18.0 

17  47  43.4 

4  41  53.G 

lao 

53  21  58.3 

2  39  55.1 

lao 

99  11  47.5 

123  5a7 

18.5 

24  38    5.2 

—4  26    6.6 

ia5 

59  44  32.7 

—2    8  55.4 

ia5 

105  10  4a9 

+1  55  23.2 

19.0 

31  24  10.3 

4    6  42.4 

19.0 

66    3  22.1 

1  36  36.5 

19.0 

111    8  19.3 

2  25  33.4 

19.5 

38    5  38.9 

3  44    4.9 

19.5 

72  18  31.6 

1    3  24.4 

19.5 

117    4  36.2 

2  53  57.1 

20.0 

44  42  16.7 

3  18  39.8 

20.0 

78  30    9.8 

—0  29  43.9 

20.0 

122  59  58.9 

3  20  23.5 

20.5 

51  13  56.2 

2  50  54.1 

20.5 

84  38  28.5 

+0    4    1.1 

20.5 

128  54  4a2 

3  44  3a0 

21.0 

57  40  35.8 

—2  21  14.8 

21.0 

90  43  42.9 

+0  37  28.0 

21.0 

134  49  26.9 

+4    6  27.3 

21.5 

64    2  20.6 

1  50  ao 

21.5 

96  46  11.3 

1  10  15.6 

21.5 

140  44  19.6 

4  25  39.3 

22.0 

70  19  21.7 

1  18    2.4 

22.0 

102  46  15.1 

1  42    4.3 

22.0 

146  39  52.6 

4  42    2.7 

22.5 

76  31  55.5 

0  45  20.1 

22.5 

108  44  ia7 

2  12  36.1 

22.5 

152  36  33.8 

4  55  27.5 

23.0 

82  40  23.9 

—0  12  24.9 

23.0 

114  40  48.9 

2  41  34.2 

23.0 

158  34  52.6 

5    5  44.2 

23.5 

88  45  13.0 

+0  20  21.4 

23.5 

120  36  14.9 

+3    8  43.2 

23.5 

164  35  19.9 

+5  12  44.2 

24.0 

94  46  52.7 

0  52  38.7 

24.0 

126  31    7.9 

3  33  48.7 

24.0 

170  38  27.5 

5  16  19.8 

24.5 

100  45  55.9 

1  24    a4 

24.5 

132  26    0.9 

3  56  37.3 

24.5 

176  44  47.7 

5  16  23.9 

25.0 

106  42  58.1 

1  54  33.4 

25.0 

138  21  28.4 

4  16  56.5 

25.0 

182  54  52.8 

5  12  50.6 

25.5 

112  38  36.6 

2  23  37.8 

25.5 

144  18    5.5 

4  34  34.3 

25.5 

189    9  14.7 

5    5  34.7 

26.0 

118  33  29.9 

+2  51    6.3 

2ao 

150  16  28.0 

+4  49  19.1 

26.0 

195  28  24.6 

+4  54  32.8 

26.5 

124  28  17.2 

3  16  44.3 

2G.5 

156  17  11.7 

5    0  59.7 

26.5 

201  52  51.4 

4  39  43.2 

27.0 

130  23  37.8 

3  40  lao 

27.0 

162  20  52.1 

5    9  25.5 

27.0 

208  23    1.1 

4  21    6.4 

27.5 

136  20  10.6 

4     1  33.8 

27.5 

168  28    3.3 

5  14  26.6 

27.5 

214  59  16.1 

3  58  45.8 

28.0 

142  18  33.2 

4  20  ia2 

28.0 

174  39  17.8 

5  15  53.3 

2ao 

221  41  53.7 

3  32  48.7 

28.5 

148  19  21.8 

4  36  17.9 

28.5 

180  55    5.3 

5  13  36.9 

28.5 

228  31    5.1 

3    3  26.5 

29.0 

154  23  10.3 

+4  49  20.1 

29.0 

187  15  53.0 

+5    7  30.3 

29.0 

235  26  54.1 

+2  30*55.4 

29.5 

160  30  29.9 

4  59  12.0 

29,5 

193  42    3.5 

4  57  28.1 

29.5 

242  29  16.4 

1  55  37.4 

30.0 

166  41  4a0 

5    5  41.6 

30.0 

200  13  54.3 

4  43  27.3 

30.0 

249  37  5a0 

1  18    0.2 

30.5 

172  57  27.9 

5    8  37.6 

30.5 

206  51  37.8 

4  25  27.8 

30.5 

256  52  35.5 

-fO  38  37.4 

31.0 

179  17  48.2 

5    7  50.0 

31.0 

213  35  19.4 

4    3  33.4 

31.0 

264  12  35.3 

-0    151.7 

31.5 

185  43    2.4 

+5    3  10.7 

31.5 

220  24  57.7 

4-3  37  52.5 

31.5 

271  37  13.8 

—0  42  43.4 

16 
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FOR  GBEENWIOH  MEAN  NOON  AND  MIDNIGHT. 

D»y 

of 
Month. 

JULY. 

Day 

of 

Month. 

AUGUST. 

Day 

of 

Month. 

8EPTKMBEB. 

Tnie  Longitude. 

Latitade. 

Tme  Longitade. 

Latitade. 

Tme  Longitude. 

Latitade. 

LO 

O        t         1/ 

264  12  35.3 

O    /    // 

—0  1  51.7 

1.0 

O         1          H 

317  50  41.6 

O    /     M 

—4  12  10.4 

1.0 

O         t          M 

11  10  40.2 

O    #    1/ 

—4  41  36.4 

1.5 

271  37  13.8 

0  42  43.4 

1.5 

325  28  30.5 

4  33  24.1 

1.5 

18  22  33.6 

4  25  57.6 

2.0 

279  5  38.2 

1  23  10.6 

2.0 

333  4  0.7 

4  49  40.5 

2.0 

25  27  17.4 

4  6  26.3 

2.5 

286  36  48.4 

2  2  24.5 

2.5 

340  35  56.4 

5  0  46.4 

2.5 

32  24  34.1 

3  43  32.8 

3.0 

294  9  38.7 

2  39  37.3 

3.0 

348  3  10.4 

5  6  37.8 

3.0 

39  14  19.4 

3  17  48.7 

a5 

301  42  59.9 

—3  14  3.5 

3.5 

355  24  46.5 

—S    7  19.0 

3.5 

45  56  40.2 

•-2  49  45.5 

4.0 

309  15  42.0 

3  45  2.1 

4.0 

2  40  0.8 

5  3  1.9 

4.0 

52  31  52.9 

2  19  53.4 

4.5 

316  46  37.3 

4  11  58.6 

4.5 

9  48  22.1 

4  54  4.0 

4.5 

59  0  21.9 

1  48  41.2 

5.0 

324  14  42.8 

4  34  26.1 

5.0 

16  49  32.7 

4  40  47.7 

5.0 

65  22  37.4 

1  16  35.8 

5.5 

331  39  1.8 

4  52  5.6 

5.5 

23  43  26.8 

4  23  38.1 

5.5 

71  39  14.1 

0  44  L9 

6.0 

338  58  47.0 

-^  4  46.2 

6.0 

30  30  8.9 

—4  3  2.0 

6.0 

77  50  50.2 

—0  11  22.2 

6.5 

346  13  20.0 

5  12  24.7 

6.5 

37  9  53.0 

3  39  27.3 

6.5 

83  58  4.6 

+0  21  2.3 

7.0 

353  22  12.8 

5  15  4.8 

7.0 

43  43  0.3 

3  13  21.2 

7.0 

90  1  37.5 

0  52  52.2 

7.5 

0  25  7.5 

5  12  56.1 

7.5 

50  9  57.5 

3  45  10.3 

7.5 

96  2  8.4 

1  23  49.6 

ao 

7  21  55.4 

5  6  12.5 

8.0 

56  31  15.5 

* 

2  15  20.3 

8.0 

102  0  16.1 

1  53  37.9 

8.5 

14  12  36.2 

—4  55  12.0 

8.5 

62  47  27.5 

—1  44  15.7 

8.5 

107  66  37.1 

+2  22  1.3 

9.0 

20  57  16.7 

4  40  14.8 

9.0 

68  59  8.4 

1  12  20.0 

9.0 

113  51  46.3 

2  48  45.0 

9.5 

27  36  9.9 

4  21  42.9 

9.5 

75  6  53.5 

0  39  55.1 

9.5 

119  46  16.0 

3  13  34.7 

10.0 

34  9  33.0 

3  59  59.4 

10.0 

81  11  16.8 

—0  7  21.8 

10.0 

125  40  35.4 

3  36  16.7 

10.5 

40  37  47.0 

3  35  28.0 

10.5 

87  12  52.3 

+0  24  59.7 

10.5 

131  35  10.6 

3  56  3a4 

11.0 

47  1  15.0 

—3  8  32.5 

11.0 

93  12  11.1 

+0  56  50.3 

11.0 

137  30  25.0 

+4  14  27.5 

11.5 

53  20  21.2 

2  39  36.7 

11.5 

99  9  42.9 

1  27  51.6 

11.5 

143  26  38.5 

4  29  32.4 

12.0 

59  35  30.5 

2  9  4.0 

12.0 

105  5  55.1 

1  57  45.9 

12.0 

149  24  8.2 

4  41  42.7 

12.5 

65  47  7.8 

1  37  17.6 

12.5 

111  1  12.3 

2  26  16.6 

12.5 

155  23  8.1 

4  50  49.2 

13.0 

71  55  37.0 

1  4  40.4 

lao 

116  55  66.6 

2  53  7.3 

13.0 

161  23  49.8 

4  66  43.7 

13.5 

78  1  21.1 

—0  31  34.4 

13.5 

122  50  27.9 

+318  2.6 
3  40  47.8 

13.5 

167  26  22.6 

+4  59  19.7 

14.0 

84  4  41.7 

+0  1  38.8 

14.0 

128  45  3.8 

14.0 

173  30  53.7 

4  58  32.4 

14.5 

90  5  59.1 

0  34  37.9 

14.5 

134  39  59.6 

4  1  9.2 

14.5 

179  37  29.3 

4  54  19.0 

15.0 

96  5  32.3 

1  7  2.6 

15.0 

140  35  29.1 

4  18  54.5 

15.0 

185  46  14.4 

4  46  38.7 

15.5 

102  3  38.8 

1  38  33.2 

15.5 

146  31  44.9 

4  33  52.0 

15.5 

191  57  13.9 

4  35  32.9 

16.0 

108  0  35.1 

+2  8  51.0 

16.0 

152  28  57.8 

+4  45  51.7 

16.0 

198  10  32.8 

+4  21  5.4 

16.5 

113  56  36.7 

2  37  38.2 

16.5 

158  27  19.2 

4  54  45.0 

16.5 

204  26  17.1 

4  3  22.3 

17.0 

119  51  58.5 

3  4  .38.0 

17.0 

164  26  59.4 

5  0  24.5 

17.0 

210  44  33.9 

3  42  32.3 

17.5 

125  46  55.1 

3  29  34.8 

17.5 

170  28  9.7 

5  2  44.8 

17.5 

217  5  31.7 

3  18  46.4 

lao 

131  41  41.2 

3  52  14.0 

18.0 

176  31  1.7 

5  1  41.9 

18.0 

223  29  21.0 

2  52  17.9 

18.5 

137  36  31.6 

-H  12  22.5 

18.5 

182  35  48.5 

+4  57  13.4 

18.5 

229  66  14.5 

+2  23  22.8 

19.0 

143  31  41.8 

4  29  48.3 

19.0 

188  42  44.7 

4  49  19.1 

19.0 

236  26  26.2 

1  52  19.2 

19.5 

149  27  28.2 

4  44  21.0 

19.5 

194  52  6.6 

4  38  0.1 

19.5 

243  0  11.9 

1  19  27.7 

20.0 

155  24  8.6 

4  55  51.0 

20.0 

201  4  12.4 

4  23  19.6 

20.0 

249  37  48.2 

0  45  11.1 

20.5 

161  22  2.1 

5  4  10.4 

20.5 

207  19  22.2 

4  5  22.5 

20.5 

256  19  32.3 

+0  9  54.6 

21.0 

167  21  29.3 

+5  9  12.3 

21.0 

213  37  58.2 

+3  44  16.0 

21.0 

263  5  40.2 

—0  25  54.1 

21.5 

173  22  62.9 

5  10  51.0 

21.5 

220  0  24.0 

3  20  8.9 

21.5 

269  56  26.0 

1  1  45.2 

22.0 

179  26  37.0 

5  9  2.1 

22.0 

226  27  4.1 

2  53  12.7 

22.0 

276  62  2.8 

1  37  6.8 

22.5 

185  33  7.5 

5  3  42.6 

22.5 

232  58  23.8 

2  23  41.5 

22.5 

283  52  35.6 

2  11  25.3 

23.0 

191  42  51.8 

4  54  50.6 

23.0 

239  34  47.7 

1  51  51.8 

23.0 

290  58  5.7 

2  44  5.9 

23.5 

197  56  18.2 

+4  42  25.6 

23.5 

246  16  39.2 

+1  18  4.0 

23.5 

296  8263 

—3  14  32.5 

24.0 

204  13  56.1 

4  26  29.0 

24.0 

253  4  18.9 

0  42  41.0 

24.0 

305  23  21.5 

3  42  9.8 

24.5 

210  36  14.7 

4  7  3.8 

24.5 

259  58  3.2 

+0  6  10.0 

24.5 

312  42  25.8 

4  6  23.7 

25.0 

217  3  43.0 

3  44  15.6 

25.0 

266  58  2.8 

— 0  30  58.3 

25.0 

320  5  3.4 

4  26  42.5 

25.5 

223  36  48.2 

3  18  12.5 

25.5 

274  4  20.8 

1  8  9.7 

25.5 

327  30  28.2 

4  42  39.0 

26.0 

230  15  55.1 

+2  49  5.8 

26.0 

281  16  51.1 

—1  44  46  3 

26.0 

334  57  44.8 

—4  53  51.0 

26.5 

237  1  24.8 

2  17  10.9 

26.5 

288  35  16.5 

2  20  7.8 

26.5 

342  25  60.9 

5  0  3.3 

27.0 

243  53  32.9 

1  42  47.1 

27.0 

295  59  8.5 

2  53  32.2 

27.0 

349  53  38.7 

5  1  8.1 

27.5 

250  52  28.5 

I  6  18.9 

27.5 

303  27  45.3 

3  24  17.4 

27.5 

357  19  58.4 

4  57  5.9 

28.0 

257  58  12.4 

+0  28  15.4 

28.0 

311  0  13.4 

3  51  42.8 

28.0 

4  43  40.8 

4  48  5.5 

28.5 

265  10  35.4 

—0  10  48.8 

28.5 

318  35  27.7 

4  15  11.5 

2a5 

12  3  41.4 

4  34  22.7 

29.0 

272  29  17.2 

—0  60  14.3 

29.0 

326  12  14.4 

-4  34  11.4 

29.0 

19  19  2.0 

-4  16  20.3 

29.5 

279  53  46.0 

1  29  17.8 

29.5 

333  49  13.0 

4  48  18.6 

29.5 

26  28  53.8 

3  54  26.0 

30.0 

287  23  17.2 

2  7  13.3 

30.0 

341  25  0.5 

4  57  16.7 

30.0 

33  32  38.7 

3  29  11.1 

30.5 

294  56  54.8 

2  43  12.9 

30.5 

348  58  15.2 

5  0  59.2 

30.5 

40  29  50.0 

3  1  9.2 

31.0 

302  33  32.4 

3  16  30.4 

31.0 

356  27  40.4 

4  59  28.2 

31.0 

47  20  12.3 

2  30  54.4 

31.5 

310  11  54.9 

—3  46  22.2 

31.5 

3  52  7.7  —4  52  54.61 

31.5 

54  3  41.3 

—1  59  0.0 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1>»T 
of 

Month. 

OCl'OBER. 

of 
Month. 

HOVEMBEB. 

of 

Month. 

DEGEHBEB. 

TraeLongttade. 

Latttode. 

Troe  Longitude. 

Lfttitode. 

True  Longjtndob 

LnCttedfl. 

1.0 

47""  2d  12^3 

—2  3rf  54'4 

1.0 

93  65  23.1 

O         1          M 

+1  40  41.7 

1.0 

O         $        It 

126    0  17.6 

+^  i4&7 

1.5 

54    3  41.3 

1  59    0.0 

1.5 

100    4  69.9 

2  11  52.6 

1.5 

131  58  40.4 

4  27    2.8 

2.0 

60  40  23.0 

1  25  58.1 

2.0 

106  10  60.2 

2  41  14.6 

2.0 

137  55  39.2 

4  43  19.4 

2.5 

,  67  10  32.1 

0  52  ia5 

2.5 

112  13  27.2 

3    8  32.9 

2.5 

143  51  45.8 

4  56  31.5 

3.0 

rj  34  30.7 

—0  18  28.8 

ao 

118  13  26.0 

3  33  34.7 

ao 

149  47  34.0 

6  6  3ao 

3.5 

79  62  47.1 

-fO  15    6.3 

3.5 

124  11  23.5 

-f3  56    6.6 

a6 

155  43  3a6 

+5  13  ia7 

4.0 

86    6  64.1 

0  48    4.4 

4.0 

130    7  57.4 

4  16    4.2 

4.0 

161  40  35.2 

6  16  44.4 

4.5 

92  14  27.9 

120    5.6 

4.5 

136    3  45.2 

4  33  12.5 

4.5 

167  38  59.4 

5  16  46.0 

5.0 

98  19    7.0 

150  52.0 

5.0 

141  59  24.5 

4  47  24.9 

6.0 

173  39  2a8 

6  13  20.5 

5.5 

104  20  31.3 

2  20    7.5 

5.5 

147  55  32.0 

4  58  33.7 

5.6 

179  42  32.2 

5    6  25.7 

6.0 

110  19  21.1 

+2  47  37.6 

ao 

153  52  43.2 

+6    6  31.7 

ao 

185  48  49.0 

+4  56    a5 

'    6.5 

116  16  16.0 

3  13   a8 

a6 

169  61  31.6 

5  11  12.3 

6.6 

19168  4a6 

4  42    6.1 

7.0 

122  11  65.1 

3  36  2a8 

7.0 

165  62  28.7 

6  12  29.6 

7.0 

198  13    0.2 

4  24  41.3 

7.6 

128    6  56.0 

3  67  25.9 

7.6 

171  56    8.9 

5  10  18.7 

7.5 

204  31  49.4 

4    3  52.9 

6.0 

134    153.9 

4  15  49.1 

ao 

178    2  39.8 

6    4  :i5.9 

ao 

210  55  37.8 

3  39  4a4 

as 

139  57  2L7 

+4  31  28.2 

a5 

184  12  41.5 

+4  65  ia9 

a6 

217  24  42.3 

+3  12  31.7 

9.0 

145  53  49.5 

4  44  13.4 

9.0 

190  26  26.0 

4  42  27.3 

9.0 

223  69  14.5 

2  42  22.1 

9.5 

151  61  44.6 

4  63  55.5 

9.5 

196  44    7.3 

4  26    2.9 

9.6 

230  39  19.9 

2    9  35.0  1 

10.0 

157  61  30.7 

6    0  26.4 

10.0 

203    6  66.0 

4    6  10.4 

10.0 

237  24  57.6 

1  34  32.2 

10.5 

163  63  27.9 

6    3  3a6 

10.5 

209  31  64.2 

3  42  57.6 

10.5 

244  15  59.1 

0  67  40.1  1 

11.0 

169  57  63.1 

+5    3  26.6 

11.0 

216    2    6.6 

4-3  16  35.7 

11.0 

251  12    9.8 

+0  19  29.6  1 

11.5 

176    4  69.2 

4  69  45.7 

11.5 

222  36  25.8 

2  47  19.7 

11.6 

258  13    7.6 

—0  19  24.5 

12.0 

182  14  56.1 

4  52  33.7 

12.0 

229  14  47.6 

2  15  28.7 

12.0 

266  18  23.6 

0  58  83.9 

12.5 

188  27  50.2 

4  41  50.1 

12.5 

235  56  59.6 

1  41  25.6 

12.5 

272  27  24.3 

1  36  48.2 

13.0 

194  43  44.9 

4  27  37.1 

lao 

242  42  4a3 

1    5  36.9 

13.0 

279  39  29.9 

2  13  65.9 

13.5 

201    9  41.7 

-H  10    0.0 

ia5 

249  31  67.2 

+0  28  32.6 

ia6 

286  63  67.6 

-8  49    6.9 

14.0 

207  24  39.7 

3  49    6.5 

•l4.0 

266  24    a4 

-0    9  14.7 

14.0 

294  10    2.4 

3  21  38.7 

14.5 

213  49  36.4 

3  25    7.6 

14.5 

263  19    8.8 

0  47  10.4 

14.6 

301  26  6a6 

3  50  58.2 

15.0 

220  17  28.8 

2  68  17.7 

15.0 

270  16  21.0 

1  24  38.2 

15.0 

306  44    1.0 

4  16  33.0 

15.5 

226  48  13.6 

2  28  54.0 

15.5 

277  15  43.3 

2    1    2.0 

15.6 

316    0  27.4 

4  37  56.8  , 

16.0 

233  21  ^7.5 

+1  57  16.7 

lao 

284  16  60.6 

-4)35  4a0 

lao 

323  16  3a3 

—4  54  49.4 

16.5 

239  68    a5 

1  23  49.0 

ia5 

291  19  24.8 

3    8  15.7 

ia& 

330  28  6a7 

6    6  56.7 

17.0 

246  37  15.4 

0  48  56.3 

17.0 

296  23    a3 

3  37  53.9 

17.0 

337  39  69.0 

6  14  11.2 

17.5 

253  19    a2 

+0  13    6.2 

17.5 

305  27  44.6 

4    4  2ai 

17.5 

344  48  14.8 

6  16  31.1 , 

18.0 

260    3  4a2 

—0  23  12.0 

lao 

312  32  57.4 

4  27  11.5 

lao 

35163  2a9 

6  14    0.3 

18.5 

266  61  17.6 

—0  59  27.4 

ia5 

319  38  31.6 

—4  45  52.9 

ia5 

358  65  81.3 

-5    6  47.5 

19.0 

273  41  39.1 

1  35   a3 

19.0 

326  44  11.5 

6    0  12.5 

19.0 

5  63  4a5 

4  55  ao 

19.5 

280  34  55.6 

2    9  42.2 

19.5 

333  49  41.9 

6    9  57.2 

19.5 

12  48  43.0 

4  39  12.5 , 

20.0 

287  31    aO 

2  42  36.7 

20.0 

340  54  46.8 

5  14  58.4 

20.0 

19  40    2.6 

4  19  27.1 ' 

20.5 

294  30  19.4 

3  13  20.2 

20.5 

347  69    9.5 

5  15  12.5 

20.5 

26  27  47.8 

3  56  12.3 

21.0 

301  32  24.6 

—3  41  20.9 

21.0 

355    2  32.4 

—5  10  40.9 

21.0 

33  12    0.8 

-3  29  62.5 

21.5 

308  37  17.9 

4    6    9.7 

21.5 

2    4  37.1 

5    1  30.0 

21.5 

39  52  45.3 

3    0  54.1 

22.0 

315  44  49.0 

4  27  19.2 

22.0 

9    6    4.3 

4  47  50.8 

22.0 

46  30    6.7 

2  29  44.3 

22.5 

322  64  41.5 

4  44  25.0 

22.5 

16    3  34.3 

4  29  58.9 

22.5 

53  4  ao 

1  56  51.2 

23.0 

330    6  33.4 

4  57  ao 

23.0 

22  59  4a8 

4    8  14.3 

».o 

69  34  62.8 

1  22  4ai 

23.5 

337  19  56.9 

-5   5  ai 

23.5 

29  53  21.7 

—3  43    0.5 

2a5 

66    2  2a9 

—0  47  4a4 

24.0 

344  34  ia3 

6  8  ia8 

24.0 

36  43  69.7 

3  14  44.2 

24.0 

72  26  59.3 

— 0  12  34.9 

24.5 

351  48  5a4 

6    6  33.9 

24.5 

43  31  22.9 

2  4d«54.& 

24.5 

78  48  2a4 

+0  22  30.2  . 

25.0 

359    3  14.2 

4  60  55.1 

25.0 

60  15  14.8 

2  11    2.1 

25.0 

85    7    0.7 

0  57    1.0 

25.5 

6  16  19.9 

4  48  30.6 

25.5 

56  55  21.7 

1  36  39.0 

25.5 

91  22  40.9 

1  30  3ai 

26.0 

13  27  2a6 

—4  32  34.9 

2ao 

63  31  32.5 

—1    1 ia9 

2ao 

97  35  34.3 

+2    2  43.9 

26.5 

20  35  54.6 

4  12  28.3 

26.5 

70    3  39.6 

—0  25  26.8 

2a5 

103  45  47.2 

2  33  12.7 

27.0 

27  40  54.5 

3  48  35.9 

27.0 

76  31  38.9 

+0  10  21.4 

27.0 

109  53  27.2 

3    1  40.H 

27.5 

34  41  49.6 

3  21  27.3 

27.5 

82  55  30.3 

0  45  39.5 

27.5 

115  58  43.2 

3  27  51.7 

28.0 

41  38    6.8 

2  51  34.6 

28.0 

89  15  17.7 

1  20    1.8 

2ao 

122    1  45.9 

3  51  31.2 

28.5 

48  29  19.8 

2  19  31.6 

* 

28.5 

95  31    8.8 

153    4.8 

2a6 

128    2  4a4 

4  12  27.2 

29.0 

66  16  10.0 

—1  45  52.4 

29.0 

101  43  15.3 

+2  24  27.7 

29.0 

134    2    a7 

+4  30  29.6 

29.5 

61  66  25.7 

1  11  10.6 

29.5 

107  51  52.8 

2  63  52.3 

29.5 

139  59  55.2 

4  45  30.1 

30.0 

68  30    4.4 

0  35  57.8 

30.0 

113  57  20.4 

3  21    2.7 

30.0 

145  56  37.0 

4  67  22.3 

30.5 

.     74  69    9.7 

-0    0  44.3 

30.5 

120    0    0.2 

3  45  45.4 

30.5 

151  58  33.7 

5    6    l.l, 

31.0 

81  22  62.4 

+0  34    2.6 

31.0 

126    0  17.5 

4    7  48.7 

31.0 

157  48  10.3 

5  11  22.7  > 

31.5 

87  41  29.6 

+1    7  5a5 

31.5 

131  58  40.4 

+4  27    2.8 

31.5 

163  ^3  54.1 

+6  13  84.6 

276 


MOON'S  EQUATOR,  1890. 


FOR  QKEEH  WIOH  MEAN  NOOV 

r. 

« 

• 

DAto 

. 

THK  MOOirS  EQUATOB. 

< 

• 

ft 

A 

a' 

Indination 

Afloend'sNode  on 
Sarth'BJBquator 

toAMendine 
Nodeo]iSoUpa& 

Ajoend*g  Kode 

ICoui 

to 
Bwth** 

on 
Barth't 

Longitude 
of  the 

Solar 

ICottonof 

Equator. 

Sqnator. 

Moon. 

DifU. 

( 

Jan. 

0 

23  33.8 

275  57!7 

356  18.0 

30  14.6 

0.1 

O         / 

1    10.06 

10 

23  33.0 

275  26.2 

356  17.8 

162    0.4 

0.2 

9  38.12 

20 

23  32.2 

274  54.7 

366  17.7 

293  46.2 

0.3 

3  57.18 

30 

23  31.3 

274  23.2 

356  17.5 

65  32.1 

0.4 

5  16.23 

Feb. 

9 

23  30.5 

273  51.6 

356  17.4 

197  17.9 

0.5 

6  35.29 

• 

• 

0.6 

7  54.35 

19 

23  29.7 

273  20.0 

356  17.2 

329    3.8 

0.7 

9  13.41 

Marcli 

1    1 

23  28.8 

272  48.4 

356  17.1 

100  49.6 

^^9   W 

0.8 

10  32.47 

11 

23  28.0 

272  16.8 

356  17.0 

232  35.5 

0.9 

4  •^      ^^^W9^K  ■ 

11   51.53 

21 

23  27.2 

271  45.3 

356  16.9 

4  21.3 

31 

23  26.4 

271  13.7 

356  16.9 

136    7.1 

1.0 
2.0 

13  10.58 
26  21.17 

April 

10 
20 

23  25.6 
23  24.8 

270  42.1 
270  10.4 

356  16.8 
356  16.8 

267  53.0 
39  38.8 

3.0 
4.0 
5.0 

39  31.75 
52  42.33 

80 

23  24.0 

269  38.7 

356  16.8 

171  24.6 

65  52.92 

May 

10 

23  23.2 

269    7.0 

356  16.8 

303  10.5 

6.0 

79     3.50 

20 

23  22.3 

268  35.2 

356  16.9 

74  56.3 

7.0 
8.0 

92  14.09 
105  24.67 

30 

23  21.5 

268     3.4 

356  16.9 

206  42.1 

9.0 

118  35.25 

June 

9 
19 

23  20.7 
23  19.8 

267  31.6 
266  59.7 

356  17.0 
356  17.1 

338  28.0 
110  13.8 

10.0 

131  45.84 

Hoon. 

O                    M 

29 

23  19.0 

266  27.8 

356  17.2 

241  59.7 

1 

0  .32.94 

July 

9 

23  18.2 

265  55.9 

356  17.4 

13  45.5 

2 
3 

1     5.88 
1   38.82 

19 

23  17.4 

265  24.0 

356  17.5 

145  31.3 

4 

2  11.76 

29 

23  16.6 

264  52.1 

356  17.6 

277  17.2 

5 

2  44.70 

Aug. 

8 

23  15.8 

264  20.2 

356  17.8 

49     3.0 

6 

3   17.65 

18 

23  15.0 

263  48.3 

356  18.0 

180  48.8 

7 

3  50.59 

38 

23  14.2 

262  16.3 

356  18.3 

312  34.7 

8 
9 

4  23.53 
4  66.47 

Sept. 

7 

23  13.4 

262  44.3 

356  18.6 

84  20.5 

10 

5  29.41 

17 

23  12.5 

262  12.3 

356  18.9 

216     6.4 

• 

11 
12 
13 

4V          ^%  ^%w^ 

27 

23  11.7 

261  40.2 

356  19.2 

347  52.2 

6    2.35 

Oct 

7 

23  10.9 

261     8.1 

356  19.5 

119  38.0 

6  35.29 

am          ^  ^hJ% 

17 

23  10.1 

260  36.0 

356  19.8 

251  23.9 

7    8.23 

14 

1  e 

7  41.17 

27 

23    9.3 

260    3.9 

356  20.1 

23    9.7 

15 

8  14.11 

Nov. 

6 

23    8.5 

259  31.8 

356  20.5 

154  55.5 

16 

8  47.06 

16 

23    7.7 

258  59.7 

356  20.9 

286  41.4 

17 

9  20.00 

26 

23    6.9 

258  27.6 

356  21.3 

58  27.2 

18 

9  62.94 

a/6C. 

6 

23    6.1 

257  55.4 

356  21.8 

190  13.0 

19 
20 

10  95.88 
10  56.82 

16 

23    5.3 

257  23.2 

356  22.2 

321  58.9 

21 

11  31.76 

26 

23    4.5 

256  51.0 

356  22.7 

93  44.7 

22 

19    4.70 

36 

23    3.7 

256  18.7 

356  23.2 

225  30.6 

28 

19  37.64 
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TABLE  rOE  THE  LIBRATION  OF  THE  MOON, 


n-A 


Aji 


S 
1 

9 
3 

4 
6 

6 
7 

8 

9 

10 

11 
13 
13 
14 
15 

16 
17 

10 
19 
SiO 

21 
SS 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 


0.0 
0.0 
0.0 
0.1 
0.1 
0.1 

0J2 
Oil 
Oil 
0J2 
0J2 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
03 
03 
0.4 
0.4 

0.4 
OA 
OA 
0.4 
0.4 

03 
03 
03 
03 
03 

03 
03 
03 
03 
03 

03 
03 
0.6 
0.6 
03 

03 
03 
03 
03 
03 


aX 


39 
39 
39 
39 
39 
39 

39 
39 
39 
39 
39 

39 
40 
40 
40 
40 

40 
40 
41 
41 
41 

41 

42 
43 
42 
43 

43 
43 
44 
44 

45 

45 
46 
46 
47 
47 

» 

48 
48 
49 
50 
50 

51 
52 
53 
54 
55 


S 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0.0 
13 
3.1 
4.7 
6J8 
7.7 

93 
103 
12.4 
133 
15.4 


0  16.9 
0  183 
0  20.0 
0  213 
0  23.0 

0  343 
0  26.0 
0  27.4 
0  28.9 
0  30.4 


0 
0 
0 
0 
0 

0 

0 
0 
0 
0 


313 
332 
34.7 
36.1 
373 

38.9 
40.3 
41.7 
43.1 
44.4 


0  45.7 
0  47.0 
48.4 
49.7 
51.0 


0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
1 
1 
1 


52il 
53.4 
54.7 
553 
57.1 

583 

59.4 

03 

1.7 

83 


B 


18(f 
179 
178 
177 
176 
175 

174 
173 
172 
171 
170 

169 
168 
167 
166 
165 

164 
163 
162 
161 
160 

159 
158 
157 
156 
155 

154 
153 
158 
151 
150 

149 
148 
147 
146 
145 

144 
143 
142 
141 
140 

139 
138 
137 
136 
135 


a-x 


aX 


ft-^ 


47 
48 
49 
60 
51 

58 
53 
54 
55 
56 

57 
58 
59 
60 
61 

62 
63 
64 
65 
66 

67 
68 
69 
70 
71 

T2 
73 
74 
75 
76 

77 
78 
79 
80 
81 

82 
83 
84 
85 
86 

87 
88 
89 
90 


03 
03 
03 
03 
03 
03 

03 
03 
03 
03 
03 

03 
03 
03 
03 
03 

03 
03 
03 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.3 
0.3 
0.3 

0.3 
0.2 
0.3 
0.2 
0J2 

0.2 
0.1 
0.1 
0.1 
0.1 

0.1 
0.0 
0.0 
0.0 


66 
67 
68 
59 
60 
62 

63 
64 
66 
67 
69 

71 

73 
75 
77 

80 

83 
86 
89 
92 
95 

99 
103 
108 
113 
119 

125 
132 
141 
150 
160 

172 
186 
202 
222 
847 

878 
318 
370 
440 
555 

740 
1110 
2820 


AX     ,      — 


B 


f 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
I 

1 
1 
1 
1 
1 


33 
4.9 
6.0 
73 
83 
93 

103 
10.9 
113 
12.7 
133 

14.5 
153 
16.1 
169 
173 

18.4 
19.1 
193 
80.4 
81.1 

81.7 
833 
883 
83.4 
833 


1  24.4 

1  243 

1  253 

1  257 

1  26.1 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 


263 
263 
27.1 
87.4 
27.7 

873 
28.1 
883 
883 
883 

88.7 
88.7 
883 

883 


B 


133 
138 
131 
130 
129 

128 
127 
186 
125 
124 


IS 

128 

121 

180 

119 

118 
117 
116 
115 
114 

113 
118 
111 
110 

109 

108 
107 
106 
105 
104 

103 
102 
101 
100 
90 

98 
97 
96 
96 
94 


98 
91 
90 


a-a 


thengoofuo  (A— A) 
theugn  ofcot  (XI— X) 
th«iifnofttn  (A  — it) 


aX 

a 
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OBLIQUITY,  PRECESSION,  ETC.,  1890. 


FOR  GREENWICH  MEAN  NOON. 


Bate. 


Jan. 


Feb. 


0 
10 
20 
30 

9 


19 
March  1 
11 
21 
31 

April  10 
20 
30 

May  10 
20 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


UGCm 


30 

9 

19 

29 

9 

19 
29 

8 
18 

28 

7 
17 
27 

7 
17 

27 

6 

16 

26 

6 

16 
26 
36 


Apparent 
Obnqaity 

of  the 

EoUptio. 

(Hakben.) 


// 


23  27  11.88 
12.04 
12.25 
12.51 
12.78 

23  27  18.03 
13.24 
13.40 
13.50 
13.54 

23  27  13.52 
13.45 
13.34 
13.24 
13.15 

23  27  13.08 
13.06 
13.09 
13.18 
13.32 

23  27  13.51 
13.74 
13.99 
14.24 
14.46 

23  27  14.65 
14.79 
14.86 
14.87 
14.82 

23  27  14.73 
14.62 
14.51 
14.41 
14.35 

23  27  14.35 

14.42 

23  27  14.55 


Eqaation  of  Equinoxes 


In  Longitude. 


16.88 
16.50 
16.22 
16.09 
16.09 

16.25 
16.54 
16.91 
17.32 
17.74 

18.09 
18.34 
18.47 
18.46 
18.31 

18.03 
17.65 
17.23 
16.81 
16.42 

16.09 
15.88 
15.79 
1583 
16.01 

16.30 
16.66 
17.06 
17.43 
17.73 

17.92 
17.96 
17.85 
17.60 
17.23 

16.77 
16.28 
15.81 


In  B.  A. 


1.032 
1.009 
0.992 
0.984 
0.984 

0.994 
1.012 
1.034 
1.059 
1.085 

1.106 
1.122 
1.130 
1.129 
1.120 

1.103 
1.079 
1.054 
1.028 
1.004 

0.984 
0.971 
0.966 
0.968 
0.979 

0.997 
1.019 
1.043 
1.066 
1.084 

1.096 
1.098 
1.091 
1.076 
1.054 

1.026 
0.995 
0.967 


Precession 

of 
Equinoxes 

In 
Longitude. 


0.00 
1.38 
2.75 
4.13 
5.50 

6.88 

8.26 

9.63 

11.01 

12.38 

13.76 
15.14 
16.51 
17.89 
19.26 

20.64 
22.02 
23.39 
24.77 
26.14 

27.52 
28.90 
30.27 
31.65 
33.02 

34.40 
35.78 
37.15 
38.53 
39.90 

41.28 
42.66 
44.03 
45.41 
46.78 

48.16 
49.54 
50.91 


The  Son's 


Mean  Obliquity,  1890.0,    23»27'12".68  (Hansen). 
Mean  ObUquity,  1890.0,    23^  27' 12'^42  (  Peteks  ). 

Procession  for  1890       50^^2615 

Precession  in  a  Solar  Day (y'.m6 

Procession  in  a  Sidereal  Day 0'M372 

Son's  Mean  Equatorial  Horizontal  Parallax  .      8''.848 


Aberration. 


// 


20.80 
20.79 
20.77 
20.74 
20.71 

20.67 
20.63 
20.57 
20.51 
20.45 

20.39 
20.34 
20.29 
20.24 
20.19 

20.16 
20.13 
20.11 
20.11 
20.10 

20.12 
20.14 
-20. 17 
20.20 
20.24 

20.29 
20.35 
20.41 
20.47 
20.53 

20.59 
20.64 
20.69 
20.73 
20.76 

20.78 
20.79 
20.79 


Hor.Par. 


log  1.70124 
log  9.13863 
log  9.13744 
log  0.94685 


n 


9.00 
9.00 
8.99 
8.98 
8.96 

8.94 
8.92 
8.90 

8.87 
8.85 

8.82 
8.80 
8.78 
8.76 
8.74 

8.72 
8.71 
8.71 
8.70 
8.70 

8.71 

8.72 
8.73 
8.75 
8.77 

8.79 
8.81 
8.84 
8.87 
8.88 

8.91 
8.93 
8.95 
8.97 
8.98 

8.99 
9.00 
9.00 


Mean 
LoQgltade 
of  Moon's 
Ascending 

Node. 


92 
92 
91 
90 
90 


34.1 
4J.4 
30.6 

58.8 
27.0 


89  55.3 

89  23.5 

88  51.7 

88  20.0 

87  48.2 


87 
86 
86 

85 
85 

84 
84 
83 
83 

82 


16.4 
44.6 
12.9 
41.1 
9.3 

37.6 
5.8 

34.0 
2.2 

30.5 


81  58.7 

81  26.9 

80  55.2 

80  23.4 

79  51.6 


79 

78 
78 
77 
77 

76 
76 
75 
75 
74 


19.8 
48.1 
16.3 
44.5 
12.7 

41.0 
9.2 

37.4 
5.7 

33.9 


74  2.1 
73  30.3 
72  58.6 


Daily  Motion 
— y.l773 


PA  E  T     II 


ASTRONOMICAL    EPHEMERIS 


WO%  THB 


MERIDIAN  OF  WASHINGTON 


r 


KPH  90— 1»— «• 


280       FORMULJl  FOR  STAR-REBtJOTIONS,  1890. 


FOHMULJS  FOR  THE  REDUCTION  OP  THE  POSITIONS  OF  THE  FIXED  STARS,  USINQ 
THE  NOTATION  OF  BE8SEL,  AND  THE  CONSTANTS  OF  PETERS  AND  8TRUVE. 

NOTATION, 
r«  the  time,  reckoned  in  nnits  of  one  year,  from  the  beginning  of  the  Besselian  fictitiooe  year, 
(1889,  December  30<1.680  »  JB90,  January  0<i.O— 0<i.320,  Washington  mean  time), 
a»t^  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitions  year, 
a,  d,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
(L,  ftf^  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
{I,  the  longitude  of  the  moon's  ascending  node, 
u,  the  obliquity  of  the  ecliptic, ' 
r,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
<[ ,  the  moon's  mean  longitude. 

BESSELIAN  STAB- NUMBERS. 


^  0.00011  sin  (3  0  —  r) 
—  0.00005  sin  2  (0  —  ft) 
+  0.00010. sin  2  (0  —  r') 
+  0.00009  sin  (2  T'  —  ft) 
+  0.00005  cos  r' 
+  0.00004  sin  2  F' 


jt^ 


—  0.0027  cos  (3  0  —  r) 

+  0.0067  cos  (2  0  —  ft) 

+  0.0024  cos  {2r'  —  ft) 

—  0.0023  sin  T' 
+  0.0008  <os  2  r' 


a 

6 


A^  T  —  0.34249  sin  ft 
+  0.00410  sin  2  ft 

—  0.02521  sin  2  0 
+  0.00293  sin  (0  +  82o  4') 
+  0.00025  sin  (2  0  ^  ft) 

—  0.00405  sin  2  ([ 
+  0.00135  sin  (^   —  T') 

B  ■■  —  9^12239  cos  ft 
-f-  0.0895  cos  2  ft 

—  0.6506  cos  2  0 

—  0.0092  cos  (  0  +  281<»  30 

—  0.0866  cos  2  ([ 

C  ■■  —  20.4451  cos  u  cos  0 

|>  ..  —  20.4451  sin  0    . 

£  i.  _    0.0461  sin  ft  +  0".0014  sin  2  ft  —  0".0033  sin  2  0 

Bx88EL*8  StaT'CoHBtanU. 
a  ^  3*.07253  -f*  l*-33687  sin  Oo  tan  do  "=>  precession  in  right  asoenttoB 
b  w^  -ff  cos  Oo  tan  do 
c  ^  -ff  cos  Oo  MC  d« 
d^^  -ffBin  Oo  sec  do 

a'  ss  20".0529  cos  Oo  ^^  precession  in  declinatioo 

b'  Bs  —  sin  Oo 

ef  CSS  tan  o  cos  do  —  ain  Oo  ^in  do 

d'  Bs  cos  Oo  Bin  do 

RedueHon  to  Apparent  Position. 
ao+  Tfi    +  Aa   +  Bb   +  Ce   +  Dd  +  E  (in  time) 

do  +  Tfi'  +  Aaf  +  Bbf  +  Cef  +  Dd'  (in  arc) 

INDEPENDENT  STAB-NUMBERS, 
f  <=  46".0879  ^  +  £  (in  arc)  «  3>.07253  A  +  ^  E  {in  Ume) 
g»in  O  ^  B  A  sin  H  »  C 

g  COS  G  ^  20''.0529  A  A  cos  H  «  D 


i 


Ctan 


Rtdnctian  to  Apparent  Position, 
«■"«•+/+ r^  +  ]^^ein((r+ceo)tan<5o+  i>i  Asin  (JI+Oo)  eecilo 
d  "i  d^  +  T/i'+  ^coa((7+ao)+Acos(fr4-eto)Bindo  +  tcosdo 


(in  time) 
(in  arc) 


NoTBa.— (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bessel's  star-constants  are  not  known  with 
sufficient  accuracy.    Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  nsing  the  star-constants  of  the  British  Association  Catalogue^  a,  b^  e,  tf,  «',  ^,  e',  if', 
nnat  be  changed  to  e,  d,  a,  b,  — e',  — d',  —a',  —  &',  respectively. 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 

Solar  D»y. 
(Sid.  Hoar.) 

Log  A. 

LOK  B. 

Lor  C. 

Log  D. 

Solar  Dtty. 
(Sid.  Hoar.) 

Log  A, 

Log  B, 

Log  C. 

Log  D. 

Jan.       1 

-9.5185 

-1-9.9282 

-0.5847 

41.3013 

Feb.     15 

-9.2726 

-9.3570 

-1.1993 

41.0403 

2 

9.5128 

9.9376 

0.6201 

1.2996 

16 

9.2631 

9.4502 

1.2041 

1.0281 

3 

9.5063 

9.9404 

0.6527 

1.2977 

17 

9.2553 

9.5388 

1.2087 

1.0153 

h       4 

{7J9)    5 

9.4994 

9.9344 

0.6828 

1.2957 

18 

9.2496 

9.6141 

1.2131 

1.0020 

9.4925 

9.9184 

0.7109 

1.2936 

19 

1^ 

9.2458 

9.6722 

1.2173 

0.9882 

6 

-9.4860 

+9.8028 

-0.7372 

41.2913 

(tOJO)  20 

-9.2437 

-9.7117 

-1.2213 

40.9739 

7 

9.4806 

9.8693 

0.7617 

1.2889 

21 

9.2424 

9.7335 

1.2251 

0.9590 

8 

9.4763 

9.8214 

0.7848 

1.2864 

22 

9.2409 

9.7399 

1.2288 

0.9433 

9 

9.4730 

9.7839 

0.8067 

1.2837 

23 

9.2384 

9.7343 

1.2324 

0.9268 

10 

9.4704 

9.7530 

0.8275 

1.2808 

24 

9.2343 

9,7212 

1.2358 

0.9095 

11 

-9.4683 

49.7336 

-0.8471 

41.2777 

25 

-9.2282 

-9.7070 

-1.2390 

40.8915 

)3 

9.4658 

9.7277 

0.8657 

1.2744 

26 

9.2202 

9.6988 

1.2421 

0.8726 

13 

9.4624 

9.7336 

0.8834 

1.2710 

27 

9.2109 

9.7,025 

1.2450 

0.8527 

14 

9.4580 

9.7461 

0.9003 

1.2675 

28 

9.2009 

9.7209 

1 .2477 

0.8316 

15 

9.4621 

9.7582 

0.9164 

1.2638 

ICST.        1 

9.1914 

9.7519 

1.2503 

0.8093 

16 

'  -9.4449 

•^9.7640 

-0.0318 

41.2600 

2 

-9.1835 

-9.7906 

-1.2528 

40.7858 

17 

9.4367 

9.7586 

0.9466 

1.2560 

3 

9.1776 

9.8302 

1.2551 

0.7610 

18 

9.4280 

9.7389 

0.9608 

1.2518 

4 

9.1740 

9.8658 

1.2572 

0.7345 

(84»)20 

9.4195 

9.7029 

0.9744 

1.2474 

5 

9.1724 

9.8931 

1.2592 

0.7060 

.  9.4118 

9.6496 

0.9874 

1.2428 

6 
h 

(11^)   7 

9.1722 

9.9105 

1.2611 

0.6751 

21 

-9.4053 

+0.5805 

-0.9997 

41.2381 

-9.1721 

-9.9176 

-1.2629 

40.6418 

22 

9.4003 

9.4967 

1.0116 

1.2331 

8 

9.1711 

9.9150 

1.2646 

0.6059 

23 

9.3967 

9.4130 

1.0231 

1.2279 

9 

9.1682 

9.9051 

12661 

0.5665 

24 

9.3940 

9.3369 

1.0342 

1.2225 

10 

9.1628 

9.8914 

1.2674 

0.5231 

25 

9.3917 

9.2896 

1.0450 

1.2170 

11 

9.1544 

9.8783 

1.2685 

0.4743 

26 

-9.3892 

49.2794 

-1.0554 

41.2113 

12 

-9.1436 

-9.8704 

-1.2695 

40.4200 

27 

9.3857 

9.2960 

1.0653 

1.2054 

13 

9.1312 

9.8715 

1.2704 

0.3574 

28 

9.3807 

9.3228 

1.0749 

1.1992 

14 

9.1181 

9.8828 

1.2712 

0.2842 

29 

9.3743 

9.3416 

1.0641 

1.1928 

15 

9.1057 

9.9026 

1.2718 

0.1950 

30 

9.3668 

9.3387 

1.0930 

1.1861 

16 

9.0952 

9.9276 

1.2723 

0.0850 

31 

-9.3585 

49.3008 

-1.1016 

41.1792 

17 

-9.0873 

-9.9529 

-1.2727 

49.9352 

Feb.      1 

9.3501 

9,2127 

1.1099 

1.1721 

18 

9.0826 

9.9748 

1.2729 

9.7054 

2 

0.3423 

9.0394 

1.1179 

1.1647 

19 

9.0802 

9.9903 

1.2730 

49.1776 

h      5 

0.3358 

+8.6503 

1.1256 

1.1570 

20 

9.0792 

9.9978 

1.2730 

-9.3000 

ipJO)   4 

9.3309 

-8.3838 

1.1330 

1.1491 

21 

9.0785 

9.9969 

1.2729 

9.7433 

5 

-9.3276 

-8.9455 

-1.1402 

41.1409 

(t9J0)  22 

-9.0766 

-9.9889 

-1.2727 

-9.9580 

6 

9.:)256 

9.1458 

1.1471 

1.1324 

23 

9.0726 

9.9748 

1.2724 

0.1006 

7 

9.3239 

9.2425 

1.1538 

1.1236 

24 

9.0654 

9.9587 

1.2719 

0.2076 

8 

9.3222 

9.2851 

1.1603 

1.1144 

25 

9.0553 

9.9444 

1.2712 

0.2933 

9 

9.3197 

9.2882 

1.1665 

1.1049 

26 

9.0430 

9.9354 

1.2704 

0.3647 

10 

-9.3158 

-9.2^ 

-1.1725 

41.0961 

27 

-9.0290 

-9.9:M8 

-1.2694 

-0.4257 

11 

9.3099 

9.2333 

1.1783 

1.0649 

28 

9.0151 

9.9430 

1.2683 

0.4793 

12 

9.3022 

9.2125 

1.1839 

1.0743 

29 

9.0026 

«l.9uo4 

1.2671 

0.5267 

13 

9.2930 

9.2232 

1.1893 

1.0633 

30 

8.9930 

9.9773 

1.2658 

0.5694 

14 

9.2829 

9.2740 

1.1944 

1.0520 

31 

8.0868 

9.9959 

1.2644 

0.6080 

15 

-^.2726 

-9.3570 

-1.1993 

41.0403 

Apr.      1 

-8.9835 

-0.0107 

-1.2628 

-0.6432 

16 

-9.2631 

-9.4502 

-1.2041 

4.10281 

2 

-8.9828 

-0.0102 

-1.2611 

-0.6766 

TiomJaa 

ouyl  ton 

larahU^X: 

8  ~<r.M 

• 
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BES8ELIAN  STAR-NUMBERS,  1890. 


^ 


FOB  WASHINGTON  MEAN 

ft 

IMIDNI 

GHT. 

Solar  Day. 
(Sid.  Hour.) 

I<og  A, 

Log  B, 

Log  C, 

LogD. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C. 

LogD. 

Apr.       1 

-8.9835 

-0.0107 

-1.2628 

-0.6432 

May    17 

+8.1113 

-9.7986 

-1.0071 

-1.2351 

2 

8.9828 

0.0192 

1.2611 

0.6756 

18 

8.2127 

9.7643 

0.9955 

1.2398 

3 

8.9828 

0.0200 

1.2592 

0.7059 

19 

8.3105 

9.7339 

0.9635 

1.2443 

4 

8.9818 

0.0131 

1.2572 

0.7342 

20 

8.3991 

9.7140 

0.9711 

1.2485 

5 

8.9781 

9.9996 

1.2551 

0.7605 

21 

1 

8.4745 

9.7089 

0.9582 

1.2525 

(ISJO)    6 

-8.9706 

-9.9814 

-1.2529 

-0.7848 

(16.0)  22 

+8.5359 

-9.7190 

-0.9447 

-1.2564 

7 

8.9586 

9.9619 

1.2506 

0.8078 

23 

8.5835 

9.7404 

0.9306 

1.2602 

8 

8.9420 

9.9450 

1.2481 

0.8297 

24 

8.6188 

9.7661 

0.9160 

1.2639 

9 

8.9217 

9.9347 

1.2454 

0.8504 

25 

8.6433 

9.7899 

0.9009 

1.2674 

10 

8.8992 

9.9332 

1.2425 

0.8700 

26 

8.6600 

9.8062 

0.8852 

1.2707 

11 

-8,8763 

-9.9405 

-1.2395 

-0.8886 

27 

+8.6728 

-9.8121 

-0.8687 

-1.2738 

12 

8.8565 

9.9541 

1.2364 

0.9062 

28 

8.6848 

9.8061 

0.8513 

1.2768 

13 

8.8382 

9.9703 

1.2332 

0.9231 

29 

8.6997 

9.7880 

0.8330 

1.2797 

14 

8.8259 

9.9855 

1.2298 

0.9393 

30 

8.7201 

9.7599 

0.8139 

1.2825 

15 

8.8181 

9.9959 

1.2262 

0.9548 

31 

8.7464 

9.7257 

0.7939 

1.2852 

16 

-8.8136 

-9.9994 

-1.2225 

-0.9696 

June     1 

+8.7779 

-9.6915 

-0.7727 

-1.2877 

17 

8.8099 

9.9948 

1.2187 

0.9837 

2 

8.8124 

9.6647 

0.7502 

1.2900 

18 

8.8044 

9.9818 

1.2147 

0.9973 

3 

8.8474 

9.6527 

0.7264 

1.2922 

19 

8.7953 

9.9624 

1.2105 

1.0104 

4 

8.8802 

9.6589 

0.7011 

1.2943 

20 

8.7807 

9.9391 

1.2061 

1.0229 

5 

(iy.«)  6 

8.9095 

9.6807 

0.6742 

1.2963 

(14^)  21 

-8.7594 

-9.9157 

-1.2015 

-1.0349 

+8.9329 

-9.7120 

-0.6454 

-1.2981 

22 

8.7314 

9.8965 

1.1968 

1.0465 

7 

8.9518 

9.7452 

0.6143 

1.2998 

23 

8.6964 

9.8855 

1.1919 

1.0577 

8 

8.9659 

9.7732 

0.5808 

1.3014 

24 

8.6622 

9.8845 

1.1868 

1.0685 

9 

8.9766 

9.7918 

0.5444 

1.3029 

25 

8.6265 

9.8930  ' 

1.1816 

1.0769 

10 

8.9851 

9.7986 

0.5043 

1.3042 

26 

-8.5944 

-9.9075 

-1.1762 

-1.0888 

11 

+8.9936 

-9.7929 

-0.4602 

-1.3054 

27 

8.5688 

9.9239 

1.1706 

1.0984 

12 

9.0034 

9.7759 

0.4109 

1.3065 

28 

8.5513 

9.9375 

1.1648 

1.1077 

13 

9.0156 

9.7607 

0.3552 

1.3074 

29 

8.5403 

9.9450 

1.1588 

1.1167 

14 

9.0305 

9.7220 

0.2913 

1.3082 

30 

8.5327 

9.9440 

• 

1.1525 

1.1254 

15 

9.0478 

9.6970 

0.2160 

1.3089 

May      1 

-8.5235 

-9.9342 

-1.1460 

-1.1337 

16 

+9.0666 

-9.6822 

-0.1248 

-1.3095 

2 

8.5073 

9.9153 

1.1393 

1.1417 

17 

9.0854 

9.6835 

0.0090 

1.3100 

3 

8.4793 

9.8896 

1.1324 

1.1495 

18 

9.1030 

9.7016 

9.8507 

1.3104 

4 

8.4352 

9.8604 

1.1253 

1.1571 

19 

9.1184 

9.7318 

9.5983 

1.3106 

5 

8.3694 

9.8327 

1.1180 

1.1645 

20 
h 
(18^)  21 

9.1308 

9.7678 

-8.9220 

1.3106 

h       « 

-8.2774 

-9.8115 

-1.1104 

-1.1716 

+9.1405 

-9.8023 

+9.3586 

-1.3106 

(UJO)   7 

8.1486 

9.8014 

1.1025 

1.1784 

22 

9.1473 

9.8303 

9.7322 

1.3105 

8 

7.9652 

9.8038 

1.0943 

1.1850 

23 

9.1526 

9.8486 

9.9302 

1.3102 

9 

7.6785 

9.8165 

1.0859 

1.1914 

24 

9.1573 

9.8558 

0.0657 

1.3096 

10 

-7.0086 

9.8352 

1.0772 

M975 

25 

9.1626 

9.8523 

0.1687 

1.3093 

11 

+7.2878 

-9.8544 

-1.0682 

-1.20:54 

26 

+9.1694 

-9.8402 

+0.2518 

-1.3087 

12 

7.6107 

9.8682 

1.0589 

1.2091 

27 

9.1783 

9.8228 

0.3214 

1.3079 

13 

7.7520 

9.8741 

1.0492 

1.2146 

28 

9.1899 

9.8051 

0.3813 

1.3070 

14 

7.8420 

9.8698 

1.0392 

1.2199 

29 

9.2034 

9.7930 

0.4338 

1.3060 

15 

7.9243 

9.8548 

1.0289 

1.2251 

30 

9.2179 

9.791 1 

0.4804 

1.3049 

16 

+8.0137 

-9.8302 

-1.0182 

-1.2302 

July      1 

+9.2322 

-9.8024 

+0.5226 

-1.3037 

17 

+8.1113 

-9.7985 

-1.0071 

-1.2351 

2 

+9.2459 

-9.8253 

+0.6608 

-1.3024 

Ptom  Hi 
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FOB 

11  HAN 

MTDKI 

GHT. 

kv#:^;  :iic[es<»^nci 

8ol«r  D»j. 
(Sid.  Hoar.) 

Log^. 

Log  3. 

Log  0, 

LogD. 

Solar  Btj. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

LoK  a 

LogD. 

July   1 

-1-9.3333 

-0.8034 

•M).6336 

-1.3037 

Aag.  16 

49.4959 

-0.3708 

41.1891 

-1.0774 

3 

9.3459 

9.8353 

0.5608 

1.3034 

17 

9.4966 

0.3797 

1.1873 

1.0671 

3 

9.3577 

9.8559 

0.5958 

1.3009 

18 

9.4973 

0.3843 

1.1933 

1.0565 

i 

9.3674 

9.8885 

0.6381 

1.3993 

19 

9.4983 

0.3849 

1.1973 

1.0455 

5 

9.3749 

9.9185 

0.6580 

1.3975 

30 

9.5003 

0.3837 

1.3019 

1.0341 

b   « 

•f9.3805 

-O.9430 

40.6659 

-1.3956 

(994»)  31 

49.5033 

-0.3791 

41.3064 

-1.0383 

(t9A)   7 

9.3849 

9.9573 

0.7131 

1.3936 

33 

9.5075 

0.3763 

1.3107 

1.0098 

8 

9.3889 

9.9638 

0.7367 

1.3915 

33 

9.5137 

0.3757 

1.3148 

0.9968 

9 

9.3934 

9.9631 

0.7598 

1.3893 

34 

9.5184 

0.3788 

1.3188 

0.9833 

10 

9.3990 

9.9545 

0.7816 

1.3868 

35 

9.5341 

0.3860 

1.3337 

0.9693 

11 

•1-9.3059 

-0.9446 

40.8033 

-1.3843 

36 

49.5893 

-0.3966 

41.3364 

-0.9547 

19 

9.3144 

9.9360 

0.8330 

1.3817 

37 

9.5336 

0.3094 

1.3399 

0.9394 

13 

9.3340 

9.9339 

0.8407 

1.3780 

38 

9.5367 

0.3336 

1.3333 

0.9334 

U 

9.3340 

9.9383 

0.8584 

1.3759 

39 

9.5388 

0.3344 

1.3364 

0.9068 

15 

9.3437 

9.9639 

0.8753 

1.3738 

30 

9.5400 

0.3434 

1.3395 

0.8894 

16 

•1-9.3534 

-0.9748 

40.8914 

-1.3696 

31 

49.5407 

-0.3489 

41.3434 

-0.8710 

17 

9.3597 

0.0010 

0.9069 

1.3663 

8ept  1 

9.5414 

0.3507 

1.3453 

0.8516 

18 

9.3653 

0.0375 

0.9317 

1.3638 

3 

9.5435 

0.3493 

1.3478 

0.8313 

19 

9.3691 

0.0510 

0.9360 

1.3591 

3 

9.5444 

0.3458 

1.3503 

0.8097 

30 

9.3719 

0.0690 

0.9497 

1.3563 

4 

9.5473 

0.3416 

1.3537 

0.7869 

h  «« 

•^9.3740 

-0.0805 

40.9638 

-1. 3513 

(93^)  5 

40.6506 

-0.3385 

41.3549 

-0.7636 

(M4»)  23 

9.3763 

0.0858 

0.9755 

1.3471 

6 

9.5550 

0.3378 

1.3570 

0.7368 

33 

9.3793 

0.0653 

0.9877 

1.3438 

7 

9.5504 

0.3405 

1.3590 

0.7093 

34 

9.3836 

0.0809 

0.9994 

1.3383 

8 

9.6636 

0.3467 

1.3609 

0.6801 

35 

9.3896 

0.0753 

1.0107 

1.3337 

9 

9.5671 

0.3555 

1.3636 

0.6483 

36 

•1^9.3969 

-0.0716 

41.0316 

-1.3389 

10 

49.5698 

-0.3659 

41.3643 

-0.6138 

37 

9.4051 

0.0734 

1.0331 

1.3339 

11 

9.5714 

0.3760 

1.3656 

0.5763 

38 

9.4136 

0.0796 

1.0433 

1.3187 

13 

9.5731 

0.3845 

1.3669 

0.5348 

89 

9.4319 

0.0933 

1.0531 

1.3133 

13 

9.5731 

0.3904 

1.3681 

0.4889 

30 

9.4393 

0.1118 

IJ)6]6 

1.3076 

14 

9.5731 

0.3939 

1.3693 

0.4380 

31 

•1-9.4354 

-0.1339 

41.0707 

-1.3018 

15 

49.5733 

-0.3931 

41.3701 

-0.3789 

Ang.   1 

9.4400 

0.1537 

1.0795 

1.1958 

16 

9.5731 

0.3887 

1.3709 

0.3109 

3 

9.4433 

0.1717 

1.0881 

1.1896 

17 

9.5748 

0.3837 

1.3716 

0.3303 

3 

9.4457 

0.1851 

1.0964 

1.1833 

18 

9.5775 

0.3786 

1.3733 

0.1310 

4 

9.4475 

0.1033 

1.1044 

1.1769 

19 

• 

9.5813 

0.3749 

1.3736 

0.0015 

h   5 

i^9.4495 

-0.1959 

41.1133 

-1.1703 

(•wO)30 

49.5856 

-0.3738 

4l.373'« 

-9.8158 

(914»)  6 

9.4531 

0.1945 

1.II97 

1.1631 

31 

9.5001 

0.3758 

1.3731 

9.4839 

7 

9.4557 

0.1910 

1.1370 

1.1558 

33 

9.5943 

0.3810 

1.3731 

-8.6000 

8 

9.4604 

0.1875 

1.1340 

1.1483 

33 

9.5979 

0.3884 

1.3731 

49.5047 

9 

9.4661 

0.1863 

1.1407 

1.1404 

34 

9.6006 

0.3966 

1.3739 

0.8714 

10 

+9.4733 

-0.1893 

41.1473 

-1.1333 

35 

49.6034 

-0.4043 

41.3735 

40.0387 

II 

9.4784 

0.1973 

1.1536 

I.I338 

96 

9.6034 

0.4103 

1.3730 

0.1503 

13 

9.4841 

0.3097 

1.1597 

1.1151 

37 

9.6039 

0.4133 

1.3714 

0.3535 

13 

9.4888 

0.3355 

1.1657 

1.1063 

38 

9.6043 

0.4131 

1.3706 

0.3308 

14 

9.4934 

0.3433 

1.1714 

1.0970 

39 

9.6049 

0.4099 

1.3696 

0.3963 

15 

•1-9.4947 

-0.3579 

41.1768 

-1.0874 

30 

40.6063 

-0.4045 

41.3686 

40.4533 

16 

40.4959 

-0.3708 

41.1881 

-1.0774 

Ool   1 

40.6083 

-0.3980 

41.9675 

40.5034 

E  =  - 

-©".4. 
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FOB  WASHINGTON 

MEAN  MID2JIGHT. 

Solar  D»y. 
(Sid-Honr.) 

Log  A. 

Log  3. 

Log  C. 

LogD. 

SolwDaj. 
(Sid.  Hour.) 

LogX 

Log  3. 

Log  C. 

LogD. 

Oct   1 

•f9.6083 

-0.3980 

41.9678 

40.5034 

Nov.  16 

49.7206 

-0.3974 

4-1.0339 

41.9939 

9 

.  9.6119 

0.3919 

1.9665 

0.5489 

17 

9.7241 

0.3:198 

1.0999 

1.9984 

3 

9.6147 

0.3875 

1.9651 

0.5888 

18 

9.7269 

0.3390 

1.0106 

1.9335 

4 

9.6184 

0.3858 

1.9636 

0.6958 

h  >9 

9.7290 

0.3441 

0.0965 

1.9384 

5 

(1^)  6 

9.6999 

0.3874 

1.9690 

0.6597 

(441)90 

9.7307 

■ 

0.3409 

0.9860 

1.9431 

49.6955 

-0.3917 

41.9609 

40.6913 

91 

49.7321 

-0.3464 

40.9731 

41.9476 

7 

9.6981 

0.3980 

1.9683 

0.7204 

99 

9.7335 

0.3494 

0.9608 

1.9590 

8 

9.6998 

0.4047 

1.9569 

0.7475 

93 

9.7353 

0.3363 

0.9457 

1.9569 

9 

9.6308 

0.4104 

1J9540 

0.7731 

94 

9.7376 

0.3960 

0.9309 

1.9609 

10 

9.6311 

0.4139 

1.9517 

0.7973 

95 

9.7404 

0.3161 

0.9165 

1.9640 

11 

4^9.6319 

-0.4146 

41.9499 

40.8901 

96 

49.7439 

-0.3074 

40.8094 

41.9677 

19 

9.6314 

0.4119 

1.2465 

0.8415 

97 

9.7477 

0.3015 

0.8897 

1.9719 

13 

9.6390 

0.4065 

1.9437 

0.8615 

98 

9.7617 

0.9994 

0.8661 

1.9746 

14 

9.6334 

0.3993 

1.9408 

0.8806 

99 

9.7555 

0.3014 

0.8465 

1.9778 

15 

9.6359 

0.3913 

1.9377 

0.8989 

30 

9.7589 

0.3068 

0.8969 

1.9808 

16 

+9.6399 

-0.3849 

41.9345 

40.9164 

Deo.   1 

49.7618 

-0.3140 

40.8063 

41.9837 

17 

9.6431 

0.3799 

1.9311 

0.9331 

9 

9.7640 

0.3915 

0.7846 

1.9864 

18 

9.6473 

0.3773 

1.9975 

0.9491 

3 

9.7656 

0.3974 

0.7617 

1.9889 

19 

9.6515 

0.3787 

1.9937 

0.9644 

b   < 

9.7668 

0.3304 

0.7371 

1.9913 

20 
Oi^)Ql 

9.6559 

0.3897 

1.9198 

0.9790 

(^4^)  5 

9.7680 

0.3300 

0.7107 

1.9936 

49.6589 

-0.3883 

41.9158 

40.9930 

6 

49.7693 

-0.3960 

40.6896 

41.9957 

93 

9.6605 

0.3938 

1.9116 

1.0065 

7 

9.7710 

0.3191 

0.6598 

1.9977 

93 

9.6690 

0.3980 

1.9079 

1.0195  , 

8 

9.7r.14 

0.3106 

0.6907 

1.9996 

94 

9.6630 

0.3996 

1.9096 

1.0390 

9 

9.7764 

0.3093 

0.5855 

1.3013 

95 

9.6639 

0.3981 

1.1978 

1.0440 

10 

9.7801 

0.9958 

0.5470 

1.3098 

96 

49.6648 

-0.3934 

41.1998 

41.0555 

11 

49.7840 

-0.9997 

40.5046 

4-1.3049 

97 

9.6669 

0.3860 

1.1876 

1.0666 

19 

9.7881 

0.9938 

0.4579 

1.3065 

98 

9.6689 

0.3771 

1.1893 

1.0779 

13 

9.7990 

0.9968 

0.4045 

1.3066 

99 

9.6710 

0.3681 

1.1768 

1.0875 

14 

9.7955 

0.3069 

0.3440 

1.3076 

30 

9.6745 

0.3604 

1.1710 

1.0975 

16 

9.7985 

0.3169 

0.9733 

1.3084 

31 

49.6784 

-0.3554 

41.1650 

41.1079 

16 

49.8009 

-0.3950 

40.1887 

41.3091 

Nov.   I 

9.6893 

0.3539 

1.1587 

1.1165 

17 

9.8097 

0.3317 

0.0894 

1.3007 

9 

9.6859 

0.3557 

1.1599 

1.1955 

18 

9.8043 

0.3354 

9.9449 

1.3101 

3 

9.6890 

0.3600 

1.1454 

1.1349 

h  >» 

9.8058 

0.3356 

9.7379 

1.3104 

4 

(S^)  5 

9.6914 

0.3654 

1.1384 

1.1496 

(•^)90 

9.8074 

0.3394 

49.3970 

1.3106 

49.6931 

-0.3704 

41.1319 

41.1507 

91 

49.8095 

-0.3968 

-9.0766 

41.3106 

6 

9.6949 

0.3736 

1.1938 

1.1585 

99 

9.8190 

0.3903 

0.6565 

1.3105 

7 

9.6949 

0.3739 

1.1169 

1.1659 

93 

9.8151 

0.3146 

9.8969 

1.3109 

8 

9.6956 

0.3708 

1.1083 

1.1731 

94 

9.8185 

0.3113 

0.0493 

1.9098 

9 

9.6967 

0.3645 

1. 1000 

I.I80I 

95 

9.8990 

0.3116 

0.1693 

1.3093 

10 

49.6984 

-0.3556 

41.0914 

41.1869 

96 

49.8955 

-0.3160 

-0.9517 

41.8086 

11 

9.7009 

0.3457 

1.0895 

1.1935 

97 

9.8987 

0.3939 

0.3950 

1.9078 

19 

9.7041 

0.3361 

1.0734 

1.9000 

28 

9.8314 

0.3340 

0.3888 

1.3068 

13 

9.7080 

0.3987 

1.0639 

1.9069 

29 

9.8336 

0.3447 

0.4439 

1.3057 

14 

9.7193 

0.3946 

1.0540 

1.9191 

30 

9.8353 

0.3543 

0.4996 

1.8045 

15 

49.7166 

-0.3949 

41.0438 

41.9178 

31 

49.8365 

-0.3616 

-0Ji369 

4-1.8039 

16 

49.7906 

-0.3974 

41.0339 

41.2232 

32 

49.8375 

-0.3656 

-0.6767 

4iaX)17 

E  =  - 

-  0".4. 
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» 

FOB  WA8HINGaX)N  MEAN  MIDNIGHT. 

Solar  D»y. 
(Sid.  Hour.) 

T 

/ 

O 

S 

^gg. 

Log  A. 

i 

I<Offi. 

In  Are. 

In  Time. 

InAro. 

InTSme. 

InAro. 

In  Time. 

Jan.    1 

y 

0.0050 

-15'!25 

■ 
-1.017 

O    1 

172  42 

h  m 
11  30.8 

O  i 

349  8 

h  m 
23  16.5 

+0.8242 

+1.3091 

01 
-1.67 

-0.2222 

2 

0.0077 

15.05 

1.003 

172  27 

1 1  29.8 

348  12 

23  12.8 

0.8188 

1.3088 

1.81 

0.2575 

3 

0.0105 

14.83 

0.989 

172  17 

11  29.1 

.347  16 

23  9.1 

0.8125 

1.3085 

1.95 

0.2901 

H   4 

0.01*32 

14.59 

0.973 

172  16 

11  29.1 

346  20 

23  5.3 

0.8056 

1.3082 

2.09 

0.3203 

<Td«)  5 

0.0160 

14.36 

0.958 

172  25 

1 1  29.7 

:M5  2.) 

23  1.5 

0.7985 

1.3079 

2.23 

0.3483 

6 

0.0187 

-14.15 

-0.943 

172  45 

11  31.0 

344  26 

22  57.7 

+0.7917 

+  1.3076 

-2.37 

-0.3744 

7 

0.0214 

13.98 

0.932 

173  12 

1 1  32.8 

343  29 

22  53.9 

0.7859 

1 .3073 

2.51 

0.3990 

8 

0.0242 

13.84 

0.923 

173  42 

1 1  34.8 

342  32 

22  50.1 

0.781 1 

1.3069 

2.65 

0.4223 

9 

0.0269 

13.74 

0.916 

174  10 

1 1  36.7 

341  34 

22  46.3 

0.7775 

1.3065 

2.78 

0.4443 

JO 

0.0297 

13.65 

0.910 

174  32 

11  38.1 

340  37 

22  42.5 

0.7746 

1.3061 

2.91 

0.4649 

11 

0.0324 

-13.59 

-0.906 

174  45 

1 1  39.0 

339  39 

22  38.6 

+0.7723 

+  1.3057 

-3.04 

-0.4843 

19 

0.0351 

13.51 

0.901 

174  48 

1 1  39.2 

338  42 

22  34.8 

0.7698 

1.3053 

3.18 

0.5029 

13 

0.0379 

13.41 

0.894 

174  41 

1138.7 

337  44 

22  30.9 

0.7665 

1 .3048 

3.31 

0.5207 

14 

0.0406 

13.27 

0.885 

174  28 

1 1  37.9 

336  46 

22  27.1 

0.7622 

1.3043 

3.45 

0.5377 

15 

0.0434 

13.09 

0.873 

174  14 

1136.9 

335  48 

22  23.2 

0.7565 

1.3038 

3.58 

0.5538 

16 

0.0461 

-12.87 

-0.858 

174  4 

1 1  .36.3 

334  50 

22  19.3 

+0.7494 

+  1.3033 

-3.71 

-0.5691 

17 

0.0488 

12.64 

0.643 

174  2 

11  36.1 

333  52 

22  15.5 

0.7413 

1.3028 

3.84 

0.5837 

18 

0.0516 

12.39 

0.826 

174  10 

11  36.7 

332  54 

22  11.6 

0.7325 

1 .3023 

3.97 

0.5978 

b   «^ 

0.0543 

12.15 

0.809 

174  32 

II  38.1 

331  56 

22  7.7 

0.72:17 

1.3018 

4.10 

0.6114 

{SJ^)20 

0.0571 

11.94 

0.796 

175  4 

1 1  40.3 

330  58 

22  3.9 

0.7156 

1.3012 

4.22 

0.6245 

21 

0.0598 

-H.76 

-0.784 

175  44 

1 1  42.9 

329  59 

21  59.9 

+0.7087 

+1.3006 

-4.34 

-0.6371 

22 

0.0625 

11.6:) 

0.775 

176  25 

1 1  45.7 

329  0 

21  56.0 

0.7033 

I.:H)00 

4.46 

0.6492 

23 

0.0652 

11.53 

0.769 

177  2 

11  48.1 

328  1 

21  52.1 

0.6995 

1.2994 

4.58 

0.6607 

24 

0.0680 

11.46 

0.764 

177  30 

1 1  50.0 

327  2 

21  48.1 

0.6966 

1.2988 

4.70 

0.6718 

25 

0.0707 

11.41 

0.761 

177  45 

11  51.0 

326  3 

21  44.2 

0.6942 

1.2982 

4.82 

0.6825 

26 

0.0734 

-11.33 

-0.755 

177  47 

11  51.1 

325  4 

21  40.3 

+0.6917 

+1.2976 

-4.93 

-0.6928 

27 

0.0761 

11.24 

0.749 

177  41 

11  50.7 

324  4 

21  36.3 

0.6883 

1.2970 

5.04 

0.7027 

28 

0.0789 

11.12 

0.741 

177  30 

11  50.0 

323  4 

21  32.3 

0.6833 

1.2964 

5.15 

0.7122 

29 

0.0ai6 

10.95 

0.730 

177  21 

1 1  49.4 

322  5 

21  28.3 

0.6770 

1.2958 

5.26 

0.7214 

30 

0.0844 

10.76 

0.717 

177  20 

1 1  49.3 

321  5 

21  24.3 

0.6695 

1.2951 

5.:i7 

0.7303 

31 

0.0871 

-10.56 

-0.704 

177  ;«) 

11  50.0 

320  5 

2120.3 

+0.6611 

+  1.2944 

-6.48 

-0.7390 

Feb.    1 

0.0898 

10.36 

0.691 

177  55 

11  51.7 

319  5 

21  16.3 

0.6526 

1.2938 

5.58 

0.7474 

2 

0.0926 

10.18 

0.679 

178  35 

11  54.3 

318  4 

21  12.3 

0.6447 

1.2931 

5.69 

0.7554 

h   3 

0.0953 

10.02 

0.668 

179  25 

1 1  57.7 

317  4 

21  8.3 

0.6381 

.  1.2925 

5.79 

0.7631 

(9J^>    4 

0.0981 

9.91 

0.661 

180  19 

12  1.3 

316  3 

21  4.2 

0.6331 

1.2918 

5.89 

0.7705 

5 

0.1008 

-  9.84 

-0.656 

181  11 

12  4.7 

315  3 

21  0.2 

+0.6299 

+  1.2911 

-5.99 

-0.7776 

6 

0.1035 

9.79 

0.653 

181  53 

12  7.5 

314  2 

20  56.1 

0.6280 

1.2904 

6.09 

0.7845 

7 

0.1063 

9.75 

0.630 

182  22 

12  9.5 

313  1 

20  52.1 

0.6265 

1.2898 

6.19 

0.7912 

d 

0.1090 

9.72 

0.648 

182  37 

12  10.5 

311  59 

20  47.9 

0.6249 

1.2891 

6.28 

0.7977 

9 

0.1118 

9.66 

• 

0.644 

182  39 

12  10.6 

310  58 

20  43.9 

0.6224 

1.2884 

6.37 

0.8039 

10 

0.1145 

-  9.57 

-0.638 

182  33 

12  10.2 

309  56 

20  39.7 

+0.6184 

+1.2878 

-6.46 

-0.8099 

II 

0.1172 

9.44 

0.629 

182  24 

12  9.6 

308  54 

20  35.6 

0.6125 

1.2871 

6.55 

0.8157 

12 

0.1200 

9.28 

0.619 

182  20 

12  9.3 

307  52 

20  31.5 

0.6048 

1.2865 

6.63 

0.8213 

13 

0.1227 

9.09 

0.606 

182  26 

12  9.7 

306  50 

20  27.3 

0.5956 

1.2858 

6.71 

0.8267 

14 

0.1255 

8.89 

0.593 

182  48 

12  11.2 

305  48 

20  23.3 

0.5859 

1.2852 

6.79 

0.8318 

15 

0.1282 

-  8.67 

-0.578 

183  28 

12  13.9 

304  45 

20  19.0 

+0.5756 

+1 .2846 

-6.87 

-0.8367 

16 

0.1309 

-  8.48 

-0.565 

184  23 

12  17.5 

303  42 

20  14.8 

+0.5666 

+1.2840 

-6.95 

-0.8415 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

a 

H 

I^g|/. 

Log  A. 

i 

hogi. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

In  Are. 

In  Time. 

Feb.   15 

0.1282 

// 
-8.67 

-0.578 

o   / 

183  28 

h  m 
19  13.9 

304*  45' 

h  m 
20  19.0 

+0.5756 

+1.2846 

ft 
-6.67 

-0.8367 

16 

0.1309 

8.48 

0.565 

184  23 

1217.6 

303  42 

20  14.8 

0.5666 

1.2840 

6.95 

0.8415 

17 

0.1337 

8.34 

0.556 

165  25 

12  21.7 

302  39 

20  10.6 

0.5594 

1.2834 

7.02 

0.8461 

18 

0.1364 

8.2:^ 

0.549 

186  35 

12  26.3 

301  36 

20  (1.4 

0.5547 

1.2828 

7.09 

0.&505 

19 

0.1392 

8.16 

0.544 

187  35 

12  30.3 

300  33 

20  2.2 

0.5518 

1.2822 

7.16 

0.8547 

(t€U0)  30 

0.I4I9 

-8.12 

-0.541 

188  20 

12  33.3 

299  30 

19  58.0 

+0.5505 

+1.2817 

-7.23 

-0.8587 

21 

0.1446 

8.09 

0.539 

188  46 

12  35.1 

298  27 

19  53.8 

0.5497 

1.2811 

7.29 

0.8626 

22 

0.1474 

8.07 

0.538 

188  56 

12  35.7 

297  23 

19  49.5 

0.5484 

1.2806 

7.35 

0.8663 

23 

0.I50I 

8.02 

0.535 

188  53 

12  35.5 

296  19 

19  45.3 

0.5458 

1.2800 

7.41 

0.8699 

24 

0.1529 

7.95 

0.530 

188  42 

12  34.8 

295  15 

1941.0 

0.5415 

1.2795 

7.47 

0.873:J 

25 

0.1556 

-7.84 

-0.523 

188  32 

12  34.1 

294  II 

19  36.7 

+0.5352 

+  1,2790 

-7.52 

-0.8765 

26 

0.1583 

7.69 

0.513 

188  32 

1234.1 

293  7 

19  32.5 

0.5272 

1.2785 

7.57 

0.8796 

27 

0.1611 

7.52 

0.502 

188  48 

12  35.2 

292  3 

19  28.2 

0.5182 

1.2780 

7.62 

0.8825 

28 

0.1638 

7.36 

0.491 

189  23 

12  37.5 

290  59 

19  23.9 

0.5090 

1.2776 

7.67 

0.8853 

Mar.   1 

0.1666 

7.20 

0.480 

190  16 

1241.1 

289  55 

19  19.7 

0.5006 

1.2772 

7.72 

0.8879 

2 

0.1693 

-7.07 

-0.471 

191  25 

12  45.7 

288  51 

19  15.4 

+0.4944 

+  1.2768 

-7.76 

-0.8903 

3 

0.1720 

6.96 

0.465 

192  38 

12  50.5 

287  47 

19  II. 1 

0.4904 

1.2764 

7.80 

0.8926 

4 

O.I74t5 

6.92 

0.461 

193  47 

12  55.1 

286  42 

19  6.8 

0.4889 

1.2760 

7.84 

0.8947 

^  5 

0.1775 

•6.90 

0.460 

194  41 

12  58.7 

285  38 

19  2.5 

0.4893 

1.2756 

7.88 

0.8967 

6 

0.1803 

6.89 

0.459 

195  16 

13  I.I 

284  33 

18  58.2 

0.4900 

1.2753 

7.92 

0.8986 

(11.0)  7 

0.1830 

-6.89 

-0.459 

195  31 

13  2.1 

283  28 

18  53.9 

+0.4904 

+1.2750 

-7.95 

-0.9003 

8 

0.1 857 

6.87 

0.458 

195  27 

13  1.8 

282  23 

18  49.5 

0.4893 

1.2747 

7.98 

0.9019 

9 

0.1884 

6.83 

0.455 

195  13 

13  0.9 

281  18 

18  45.2 

0.4859 

1.2744 

6.01 

0.9033 

10 

0.1912 

6.74 

0.449 

194  57 

12  59.8 

280  13 

18  40.9 

0.4800 

1.2742 

8.03 

0.!>046 

II 

0.1939 

6  62 

0.441 

194  47 

12  59.1 

279  8 

18  36.5 

0.4712 

1.2740 

8.05 

0.9058 

12 

0.1966 

-6.46 

-0.431 

194  53 

12  59.5 

278  3 

18  32.2 

+0.4606 

+1.2738 

-8.07 

-0.9069 

13 

0.2093 

6.28 

0.419 

195  20 

13  1.3 

276  58 

18  27.9 

0.4491 

1.2737 

8.08 

0.9078 

14 

0.2021 

6.09 

0.406 

196  II 

13  4.7 

275  53 

18  23.5 

0.4379 

1.2735 

8.10 

0.9086 

15 

0.2048 

6.92 

0.395 

197  21 

13  9.4 

J74  48 

18  19.1 

0.4281 

1.2734 

8.11 

0.9092 

16 

0.2076 

5.78 

0.385 

198  44 

13  14.9 

273  43 

18  14.9 

0.4210 

1.2733 

8.12 

0.9097 

17 

0.2103 

-5.68 

-0.379 

200  6 

13  20.4 

272  38 

1810.5 

+0.4168 

+1.2732 

-6.13 

-0.9101 

18 

0.2130 

5.62 

0.375 

201  15 

13  25.0 

271  33 

18  6.2 

0.4154 

1.2732 

8.13 

0  9103 

19 

0.2158 

5.59 

0.373 

202  4 

13  28.3 

270  28 

Id  1.9 

0.4154 

1.2732 

8.13 

0.9104 

20 

0.2185 

5.58 

0.372 

202  28 

13  29.9 

269  23 

17  57.5 

0,4157 

1.2732 

8.13 

0.9104 

21 

0.2213 

5.57 

0.371 

202  27 

13  29.8 

268  18 

17  53.2 

0.4149 

1.2732 

8.13 

0.9103 

(I2LO)  22 

0.2240 

-5.55 

-0.370 

202  10 

13  28.7 

267  14 

17  48.9 

+0.4122 

+1.2732 

-8.13 

-0.9101 

2:1 

0.2267 

5.50 

0.367 

20143 

13  26.9 

266  9 

17  44.6 

0.4068 

1.2733 

8.12 

0.9097 

24 

0.2295 

5.41 

0.361 

201  18 

13  25.2 

265  4 

17  40.3 

0.3983 

1.2734 

8.11 

0.9092 

25 

0.2.322 

5.29 

0.353 

201  7 

13  24.5 

263  59 

17  35.9 

0.3877 

1.2735 

6.10 

0.9086 

26 

0.2350 

5.14 

0.343 

201  16 

13  25.1 

262  55 

17  31.7 

0.3759 

1 .2736 

8.09 

0.9078 

27 

0.2377 

-4.98 

-0.332 

201  52 

13  27.5 

26151 

17  27.4 

+0.3641 

+1.2738 

-8.07 

-0.9069  , 

28 

0.2404 

4.82 

0.321 

202  54 

13  31.6 

260  46 

17  23.1 

0.:)530 

1.2740 

8.05 

0.9058 

29 

0.2432 

4.69 

0.313 

204  15 

13  37.0 

259  42 

17  18.8 

0.3449 

1.2742 

8.03 

0.9040 

1 

30 

0.2459 

4.58 

0.305 

205  41 

13  42.7 

258  38 

17  14.5 

0.3404 

1.2744 

8.00 

0.9033 

31 

0.2487 

4.52 

0.301 

206  59 

13  47.9 

257  34 

17  10.3 

0.3391 

1.2747 

7.98 

0.9018 

Apr.    1 

0.2514 

-4.49 

-0.299 

207  58 

13  51.9 

256  30 

17  6.0 

+0.3396 

+1.2750 

-7.95 

-0.9002 

2 

0.2541 

-4.48 

-0.299 

208  28 

13  53.9 

255  25 

17  1.7 

+0.3410 

+1.2753 

-7.92 

-0.8985 
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Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

a 

H 

Lo«^. 

Log  A. 

i 

l^gi. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

h  m 
13  51.9 

In  Arc. 

In  Time. 

Apr.   1 

y 

0.9514 

ft 
-4.49 

8 

-0.999 

907  58 

956*30 

h  m 
17  6.0 

+0.33JI6 

+1.9750 

-7T95 

-0.9009 

9 

0.9541 

4.48 

0.999 

908  98 

I3  5:).9 

955  95 

17  1.7 

0.3410 

1.97.53 

7.99 

0.8985 

3 

0.9569 

4.48 

0.999 

908  31 

13  54.1 

954  91 

16  57.4 

0.3419 

1.9756 

7.89 

0.8967 

4 

0.9596 

4.47 

0.997 

908  II 

13  59.7 

953  17 

16  53.1 

0.:)388 

1.9759 

7.85 

0.8947 

5 

0.9694 

4.43 

0.995 

907  39 

13  50.6 

959  13 

16  48.9 

0.33:10 

1.9763 

7.81 

0.8996 

<1M)  6 

0.9651 

-4.36 

-0.991 

907  5 

13  48.3 

951  9 

16  44.6 

+0.3939 

+  1.9767 

-7.77 

-0.8904 

7 

0.9678 

4.94 

0.983 

90641 

13  46.7 

950  6 

16  40.4 

0.3097 

1.9771 

7.73 

0.8881 

8 

0.9706 

4.08 

0.979 

906  40 

13  46.7 

949  3 

16  36.9 

0.9930 

1.9775 

7.68 

0.8856 

9 

0.9733 

3.89 

0.959 

907  14 

13  48.9 

948  0 

16  39.0 

0.9746 

1.9779 

7.63 

0.8899 

10 

0.9761 

3.70 

0.947 

908  99 

13  53.5 

946  58 

16  97.9 

0.9569 

1.9784 

7.58 

0.8800 

11 

0.9768 

-3.59 

-0.935 

910  9 

14  0.1 

945  56 

16  93.7 

+0.94 1 1 

+  1.9789 

-7.53 

-0.8769 

12 

0.9815 

3.35 

0.993 

919  9 

14  8.1 

944  54 

16  19.6 

0.9994 

1.9794 

7.48 

0.8738 

13 

0.9843 

3.99 

0.915 

914  3 

14  16.9 

943  59 

16  15.5 

0.9991 

1.9799 

7.49 

0.8706 

14 

0.9870 

3.14 

0.909 

915  46 

14  93.1 

949  50 

16  11.3 

0.9189 

1.9804 

7.36 

0.8379 

15 

0.9898 

3.08 

0.905 

916  54 

14  97.6 

941  49 

16  7.3 

0.9174 

1.9809 

7.30 

0.8636 

16 

0.9995 

-3.05 

-0.903 

917  95 

14  99.7 

940  48 

16  3.9 

+0.9158 

+I.98I4 

-7.94 

-0.8599 

17 

0.9959 

3.03 

0.909 

91791 

14  99.4 

939  47 

15  59.1 

0.9118 

1.9819 

7.17 

0.8561 

18 

0.9980 

9.9i) 

0.199 

91653 

14  97.5 

938  46 

15  55.1 

0.9036 

1.9895 

7.10 

0.8591 

19 

0.3007 

9.93 

0.195 

916  14 

14  94.9 

937  46 

15  51.0 

0.1908 

1.9631 

7.03 

0.8479 

'<20 

0.3035 

9.8:) 

0.489 

915  41 

14  99.7 

936  44 

15  46.9 

0.1739 

1.9837 

6.96 

0.8435 

(14.0)  91 

0.3069 

-9.70 

-0.180 

915  33 

14  99.9 

935  43 

15  49.9 

+0.1519 

+1.9843 

-6.89 

-0.8389 

99 

0.3089 

9.53 

0.169 

916  6 

14  94.4 

934  43 

15  38.9 

0.1969 

1.9849 

6.89 

0.8349  ' 

93 

0.3117 

9.35 

0.157 

91730 

14  30.0 

933  43 

15  34.9 

0.1011 

1.9655 

6.74 

0.8993 

94 

0.3144 

9.17 

0.145 

919  46 

14  39.1 

9:19  43 

15  30.9 

0.0787 

1.9861 

6.66 

0.8949  1 

1 

95 

0.3179 

9.00 

0.133 

999  39 

14  50.6 

931  43 

15  96.9 

0.0691 

1.9867 

6.58 

0.8190 

96 

0.3199 

-1.86 

-0.194 

995  43 

15  9.9 

930  43 

15  99.9 

+0.0597 

+1.9874 

-6.50 

-0.8136 

97 

0.3996 

1.76 

0.118 

998  99 

15  13.9 

999  44 

15  18.9 

0.0496 

1.9880 

6.49 

0.8080  • 

98 

0.3953 

1.69 

0.113 

930  30 

15  99.0 

928  45 

15  15.0 

0.0501 

1.9886 

6.34 

0.8099 

99 

0.3981 

1.65 

0.110 

931  49 

15  96.8 

997  46 

15  11.1 

0.0.503 

1 .9893 

6.95 

0.7969  , 

30 

0.3308 

1.69 

0.108 

939  7 

15  98.4 

996  47 

15  7.1 

0.0468 

1.9899 

6.16 

0.7899 

May    1 

0.3335 

-1.59 

-0.106 

939  5 

15  98.3 

995  48 

15  3.9 

+0.0379 

+1.9905 

-6.07 

-0.7834  ' 

9 

0.3369 

1.53 

0.109 

931  55 

15  97.7 

994  50 

14  59.3 

0.0193 

1.9911 

5.98 

0.7767 

3 

0.3390 

1.44 

0.096 

9:19  4 

15  98.3 

993  59 

14  55.5 

9.9997 

1.9918 

5.89 

0.76il8 

4 

0.3417 

1.31 

0.087 

933  0 

15  39.0 

999  54 

14  51.6 

9.9.581 

1.9994 

5.79 

0.7697 

5 

0.3445 

1.13 

0.075 

9:i5  94 

15  41.6 

991  56 

14  47.7 

9.9171 

1.9931 

5.69 

0.7553 

h   6 

0.3479 

-0.99 

-0.061 

939  37 

15  58.5 

990  58 

14  43.9 

+9.8757 

+1.9937 

-5.59 

-0.7477 

(Iff^)  7 

0.3499 

0.70   0.047 

945  58 

16  93.9 

990  0 

14  40.0 

9.8408 

1.9943 

5.49 

0.7399 

8 

0.3597 

0.47 '  0.031 

953  47 

16  55.1 

919  3 

14  :i6.9 

9.8914 

1.9950 

5.39 

0.7318  , 

9 

0.3554 

0.97   0.018 

961  49 

17  96.8 

918  6 

14:)9.4 

9.8911 

1.9956 

5.99 

0.7934  ' 

10 

0.3589 

-0.10  '  -0.007 

968  17 

17  53.1 

917  9 

14  98.6 

9.8354 

1.9969 

5.19 

0.7147 

II 

0.:)609 

+0.04  +0.003 

973  7 

18  19.5 

916  19 

14  94.8 

+9.8550 

+1.9968 

-5.08 

-0.7056 

18 

0.36:U) 

0.14   0.00*1 

976  19 

18  95.3 

915  16 

14  91.1 

9.8708 

1.9974 

4.97 

0.6969  j 

1^ 

0.36G4 

0.91   0.013 

978  37 

I8:)4.5 

914  90 

14  17.3 

9.8790 

1.9980 

4.86 

0.6865 

14 

O.:i091 

0.97 

0.018 

980  :19 

18  49.6 

913  94 

14  1:1.6 

9.8773 

1.9986 

4.75 

0.6765 

15 

0.3719 

0.34 

0.093 

983  15 

18  5:1.0 

919  98 

14  9.9 

9.8665 

1.9999 

4.64 

0.6669 

1 

16 

0.3746 

+0.43  +0.099 

987  1 

19  8.1 

911  39 

14  6.1 

+9.8196 

+1.9997 

-4.59 

-0.6555 

17 

0.3773 

+0.55  +0.037 

9t)9  94 

19  9!Mi 

910  :1G 

14  9.4 

+9.8:196 

+  1.3003 

-4.41 

-0.6445 
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SolArDAy. 
(8td.Honr.) 

T 

/ 

& 

JT 

^89. 

^gK 

i 

Log{. 

In  Arc. 

In  Time. 

InAro. 

InThne. 

InAro. 

In  Time. 

May 

17 

0.3773 

+0.'55 

s 
+0.037 

0   / 

292  24 

h  m 
19  29.6 

21036' 

h  m 
14  2.4 

+9.8326 

+1.3003 

-4.41 

-0.6445 

18 

0.3801 

0.70 

0.047 

299  23 

19  57.5 

209  40 

13  58.7 

9.8241 

1.3009 

4.30 

0.6330 

19 

0.3828 

0.89 

0.059 

307  6 

20  2S.4 

208  45 

13  55.0 

9.8321 

1.3014 

4.18 

0.6210  j 

20 

0.3856 

1.11 

0.074 

314  10 

20  56.7 

207  50 

13  51.3 

9.8583 

1.3019 

4.06 

0.6085  , 

21 

0.388:J 

1.33 

0.089 

319  27 

21  17.8 

206  55 

13  47.7 

9.8960 

1.3024 

3.94 

0.5956 

(teV  22 

0.3910 

-I-1.53 

+0.102 

322  46 

21  31.1 

206  0 

13  44.0 

+9.9371 

+1.3029 

-3.82 

-0.5822 

23 

0.3938 

1.72 

0.115 

324  25 

21  37.7 

205  5 

13  40.3 

9.9755 

1.3034 

3.70 

0.5682 

1 

24 

0.3965 

1.87 

0.125 

325  0 

21  40.0 

204  10 

13  36.7 

0.0076 

1.3039 

3.58 

0.55:16  , 

25 

0.3993 

1.98 

0.132 

325  3 

21  40.2 

203  16 

13  33.1 

0.0319 

l.:)043 

3.46 

0.5384 

26 

0.4020 

2.06 

0.137 

325  4 

21  40.3 

202  22 

13  29.5 

0.0485 

1.3047 

3.33 

0.5226 

27 

0.4047 

42.12 

-I-0.I41 

325  30 

21  42.0 

201  28 

13  25.9 

+0.0590 

+1.3051 

-3.21 

-0.5062 

28 

0.4075 

2.18 

0.145 

326  36 

21  46.4 

200  34 

13  22.3 

0.0654 

1.3055 

3.09 

0.4889  , 

29 

0.4102 

2.26 

0.151 

.328  34 

21  54.3 

199  40 

13  18.7 

0.0708 

1.3059 

2.96 

0.4706 

30 

0.4130 

2.37 

0.158 

331  21 

22  5.4 

196  46 

13  15.1 

0.0790 

1.3063 

2.83 

0.4513  ' 

31 

0.4157 

2.52 

0.169 

334  34 

22  18.3 

197  53 

13  11.5 

0.0929 

1.3067 

2.70 

0.4311 

Jane 

1 

0.4184 

+2.71 

+0.181 

337  46 

2231.1 

196  59 

13  7.9 

+0.1137 

+  1.3071 

-2.57 

-0.4100 ; 

2 

0.4212 

2.94 

0.196 

340  28 

2241.9 

196  6 

13  4.4 

0.1403 

1.3075 

2.44 

0.3875 

3 

0.4239 

3.19 

0.213 

342  20 

22  49.3 

195  12 

13  0.8 

0.1706 

1 .3078 

2.31 

0.36:16 

4 

0.4267 

3.45 

0.230 

343  19 

22  53.3 

194  19 

12  57.3 

0.2011 

1.3081 

2.18 

0.3382 

5 

0.4294 

3.69 

0.246 

343  35 

22  54.3 

193  26 

12  53.7 

0.2297 

1  3084 

2.05 

0.3114 

h 

)  6 

0.4321 

+3.90 

+0.260 

343  18 

22  53.2 

192  33 

12  50.2 

+0.2538 

+  1.3087 

-l.J)2 

-0.2826 

7 

0.4349 

4.08 

0.272 

342  47 

22  51.1 

191  40 

12  46.7 

0.2739 

1.3090 

1  78 

0.2515 

8 

0.4376 

4.21 

0.281 

342  15 

22  49.0 

190  47 

12  43.1 

0.2893 

1.3092 

1.65 

0.2179 

9 

0.4404 

4.32 

0.288 

341  57 

22  47.8 

189  54 

12  39.6 

0.3007 

1.3094 

1.51 

0.1813 

1 

10 

0.4431 

4  40 

0.293 

342  1 

22  48.1 

189  1 

12  36.1 

0.3091 

1.3096 

1.38 

0.1412  1 

11 

0.4458 

+4.49 

+0.299 

342  34 

22  50.3 

188  8 

12  32.5 

+0.3162 

+1.3098 

-1.25 

-0.0970 

12 

0.4485 

4.59 

0.306 

343  32 

22  54.1 

187  15 

12  29.0 

0.3238 

1.3100 

1.11 

0.0476 

13 

0.4513 

4.73 

0.315 

344  50 

22  59.3 

186  22 

12  25.5 

0.3331 

1.3101 

0.98 

9.9917 

14 

0.4540 

4.90 

0.327 

346  14 

23  4.9 

185  29 

12  21.9 

0.3454 

1.3102 

0.84 

9.9273 

15 

0.4567 

5.09 

0.339 

347  28 

23  9.9 

184  37 

12  18.5 

0.3605 

1.3103 

0.71 

9.8514 

16 

0.4594 

+5.32 

+a355 

348  22 

23  13.5 

183  44 

1214.9 

+0.3776 

+1.3104 

-0.58 

-9.7592 

17 

0.4622 

5.56 

0.371 

348  49 

23  15.3 

182  52 

12  11.5 

0.3959 

1.3104 

0.44 

9.6412 

18 

0.4649 

6.79 

0.386 

348  48 

23  15.2 

181  59 

12  7.9 

0.4135 

1.3105 

0.31 

9.4770 

19 

0.4677 

6.00 

0.400 

348  26 

23  13.7 

181  7 

12  4.5 

0.4295 

1.3105 

0.17 

9.1988 

20 

0.4704 

6.18 

0.412 

347  48 

23  11. 1 

180  14 

12  0.9 

0.4429 

1.3106 

-0.04 

-8.5647 

(IH.O)  21 

0.4731 

■K5.32 

+0.421 

347  7 

23  8.4 

179  22 

1 1  57.5 

+0.4538 

+1.3106 

40.09 

+8.8649 

)» 

0.4759 

6.42 

0.4<!8 

346  29 

23  5.9 

178  29 

1 1  53.9 

0.4617 

1.3106 

0.23 

9.3509 

23 

0.4786 

6.50 

0.433 

346  6 

23  4.4 

177  37 

1 1  50.5 

0.4677 

1.3105 

0.36 

9.5602 

24 

0.4814 

6.57 

0.438 

346  1 

23  4.1 

176  44 

1 1  46.9 

0.4726 

1.3105 

0.50 

9.6991 

1 

25  0.4841 

6.65 

0.443 

346  17 

23  5.1 

175  52 

1 1  43.5 

0.4774 

1.3104 

0.04 

9.80:n 

26  0.4868 

+6.76 

+0.451 

346  52 

23  7.5 

174  59 

11  39.9 

40.4831 

+1.3103 

40.77 

+9.8876 

27  0.4896 

6.90 

0.460 

347  36 

23  10.4 

174  7 

1 1  36.5 

0.4908 

1.3102 

0.91 

9.9576 

28  0.4923 

7.09 

0.473 

34823 

23  13.5 

173  14 

1 1  32.9 

0.5011 

1.3101 

1.04 

0.0178 

29 ,  0.4951 

7.31 

0.487 

349  2 

23  16.1 

172  22 

11  29.5 

0.5136 

1.3099 

1.18 

0.0705 

30 

0.4978 

7.56 

0.504 

349  26 

23  17.7 

17129 

1125.9 

0.6275 

l.:W)97 

1.31 

0.1174 

Jaly 

l'  0.5005 

+7.82 

-I-0.521 

349  30 

23  18.0 

170  36 

1122.4 

+0.5417 

41.3095 

+1.45 

40.1595 

* 

2  0.5033 

+8.07 

+0.538!  349  17 

2:)  n,\]  169  44 

11  18.9 

1  +0.5557 

+1.3093 

+1.58 

40.1978 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

SoUrD»y. 
(8ld.Honr.) 

T 

/ 

a 

ff 

Log  jr. 

Logjk. 

{ 

Lo«<. 

In  Aro. 

In  Time. 

In  Aro. 

In  Time. 

In  Arc. 

In  Time. 

Joly   1 

y 

0.5005 

+  7.'82 

+0.521 

349  30 

h  m 
23  18.0 

170*36 

h  m 
11  22.4 

•+0.5417 

+1.3095 

1* 
+1.45 

+0.1595 

9 

0.5033 

8.07 

0.538 

349  17 

23  17.1 

169  44 

11  18.9 

0.5557 

1.3093 

1.58 

0.1978 

•   3 

0.5060 

8.30 

0.553 

348  49 

23  15.3 

168  51 

11  15.4 

0.5682 

1.3091 

1.71 

0.2329 

4 

0.5088 

8.49 

0.566 

348  12 

2:)  12.8 

167  58 

11  11.9 

0.5789 

1.3089 

1.84 

0.2653 

5 

0.5115 

8.64 

0.576 

347  37 

23  10.5 

167  5 

U  8.3 

0.5873 

l.:i086 

1.97 

0.2953 

,   6 

0.5142 

+  8.76 

+0.584 

347  8 

23  8.5 

166  12 

11  4.8 

+0.5940 

+  1.3083 

+2.10 

+0.3233 

(1«U»)  7 

0.5170 

8.84 

0.589 

346  46 

23  7.2 

165  19 

11  1.3 

0.5987 

1 .3080 

2.23 

0.3494 

8 

0.5197 

8.92 

0.595 

9 

346  44 

2'^   6.9 

164  26 

10  57.7 

0.6028 

1.:«)77 

2.36 

0.3739 

0 

0.5225 

9.02 

0.601 

346  55 

23  7.7 

163  33 

10  54.2 

0.6070 

1.3074 

2.49 

0.3971 

10 

0.5252 

9.14 

0.609 

347  17 

23  9.1 

162  39 

10  50.6 

0.6120 

1.3070 

2.62 

0.4189 

II 

0.5279 

+  9.28 

+0.619 

347  45 

23  11.0 

161  45 

10  47.0 

+0.6181 

+1.3066 

+2.75 

+0.4396 

12 

0.5307 

9.47 

0.631 

348  13 

23  12.9 

160  52 

10  43.5 

0.6258 

1.3062 

2.88 

0.4592 

13 

0.5.334 

9.68 

0.645 

348  3:i 

23  14.2 

159  59 

10  39.9 

0.6349 

1.3058 

3.01 

0.4779 

M 

0.5:162 

9.90 

0.660 

348  40 

2:J  14.7 

159  5 

10  :)6.3 

0.6448 

1.3054 

3.14 

0.4957 

16 

0.5389 

10.13 

0.675 

348  32 

23  14.1 

158  11 

I0:?2.7 

0.6547 

1.3050 

3.26 

0.5126 

16 

0.5416 

+  10.33 

+0.G89 

348  12 

23  12.8 

157  17 

1029.1 

+0.6639 

+1.:)046 

+3.39 

+0.5287 

17 

0.5444 

10.51 

0.701 

347  41 

23  10.7 

156  23 

10  25.5 

0.6720 

1.3042 

3.51 

0.5442 

18 

0.5471 

10.65 

0.710 

347  6 

23  8.4 

155  29 

1021.9 

0.6786 

1.3037 

3.63 

0.5591 

19 

0.549<) 

10.74 

0.716 

346  31 

23  6.1 

154  34 

10  18.3 

0.6834 

1.3032 

3.75 

0.5734 

^ 

0.5526 

10.81 

0.721 

346  3 

23  4.2 

153  39 

10  14.6 

0.6871 

1.3027 

3.87 

0.5871 

h  ^» 

0.5553 

•1-10.86 

+0.724 

345  46 

23  :i.l 

152  45 

10  11.0 

+0.6897 

+  1.3022 

+3.99 

+0.6001 

{90J0)  22 

0.5581 

10.92 

0.728 

345  40 

23  2.7 

151  50 

10  7.3 

0.6922 

I.:i017 

4.11 

0.6127 

23 

0.5608 

11.00 

0.733 

345  47 

23  3.1 

150  55 

10  3.7 

0.6950 

1.3012 

4.2:^ 

0.6249 

24 

0.56.36 

11.11 

0.741 

346  3 

23  4.2 

150  0 

10  0.0 

0.6988 

1.3006 

4.:u 

0.6367 

25 

0.5663 

ll.2r 

0.751 

346  24 

23  5.6 

149  5 

9  56.3 

0.7042 

l.:)000 

4.45 

0.6481 

26 

0.5690 

+11.45 

+0.763 

346  44 

23  6.9 

148  10 

9  52.7 

+0.7109 

+  1.2995 

+4.56 

+0.6591 

27 

0.5718 

11.67 

0:778 

:M6  57 

23    7.8 

147  15 

9  49.0 

0.7187 

1.2990 

4.67 

0.6697 

28 

0.5745 

11.91 

0.794 

346  59 

23  7.9 

146  20 

9  45.3 

0.7271 

1.2984 

4.78 

0.6799 

29 

0.5773 

12.13 

0.809 

:M6  50 

2:j  7.3 

145  24 

9  41.6 

0.7357 

1 .2978 

4.89 

0.6897  1 

30 

0.5800 

12.35 

0.82:) 

340  30 

23  6.0 

144  28 

9  37.9 

0.7437 

1 .2972 

5.00 

0.6990  J 

31 

0.5827 

+  12.52 

+0.8:15 

346  :< 

23  4.2 

143  32 

9  34.1 

+0.7506 

+  1.2966 

+5.11 

+0.7080  1 

Aug.    1 

0.5854 

12.66 

0.844 

345  :12 

23  2.1 

142.36 

9  30.4 

0.7562 

1.2960 

5.22 

0.7168 : 

2 

0.5882 

12.75 

0.850 

:)45  4 

23  0.3 

141  40 

9  26.7 

0.7604 

1.2954 

5.32 

0.7254 

3 

0.5901> 

12.82 

0.855 

:<44  42 

22  58.8 

140  43 

!)  22.9 

0.76:M5 

1.2948 

5.42 

0.7338 

4 

0.59:)6 

12.87 

0.858 

:)44  29 

22  57.9 

139  46 

9  19.1 

0.7658 

1 .2942 

5.52 

0.7419  1 

u   5 

0  5963 

+  12.93 

+0.H62 

314  28 

22  57.9 

138  49 

9  15.3 

+0.7679 

+  1.2936 

+5  62 

+0.741K) 

(*ai.*)  6 

0.5991 

13.01 

0.867 

344  36 

22  58.4 

137  52 

9  11.5 

0.7702 

1.2929 

5.72 

0.7571  1 

7 

0.6018 

13.12 

0.875 

344  50 

22  59.3 

i:)6  55 

9  7.7 

0.7733 

1.2923 

5.82 

0.7G4J 

8 

0.<)046 

13.26 

0.884 

:I45  6 

2:)  0.4 

1:J5  57 

9  3.8 

0.7774 

1.2916 

5.91 

0.7713  , 

9 

0.6073 

13.44 

0.896 

345  20 

2:J  1.3 

i:)4  59 

8  59.9 

0.7827 

1.2910 

6.00 

0.7781 

1 

10 

0.6100 

•+ 13.03 

+0.909 

345  20 

23  1.7 

134  1 

8  56.1 

+0.7887 

+1.2904 

+6.09 

+0.7846  ; 

11 

0.6128 

1 3.8:1 

0.922 

345  22 

23  1.5 

i:»  3 

8  52.2 

0.7949 

1.2897 

6.18 

0.7909 

12 

0.C155 

14.01 

0.934 

345  9 

2:)  0.6 

i:)2  5 

8  48.3 

0.8010 

1.2891 

6.27 

0.7970 

13 

0.GI83 

14.17 

0.945 

344  47 

22  59. 1 

131  6 

8  44.4 

0.8065 

1.2885 

6.:u> 

0.8030 

14 

0.6210 

14.28 

0.952 

344  21 

22  57.4 

130  7 

8  40.5 

0.8110 

1.2879 

6.44 

0.8068 

15 

0.6237 

+  14.36 

+0.957 

343  53 

22  55.5 

129  8 

8  36.5 

+0.8143 

+1.2872 

+6.52 

+0.6143 

16 

0.6265 

+  14.40 

+0.960 

343  28 

22  53.9 

128  9 

8  32.6 

+0.8164 

+1.2866 

+6.60 

+0.8196 

19 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 

T 
.V 

0.6265 
0.6292 

(Sid.  Hour.) 

Aug.   16 
17 

18 

0.6:)20 

19 

0.6347 

20 

0.6374 

(!i9.*)  21 
22 

0.6402 
0.642^ 

23 

0.6457 

24 

0.6484 

25 

0.6511 

26 

0.6539 

27 

0.6566 

28 

0.6594 

29 

0.6621 

30 

0.6648 

31 

0.6676 

Sept   1 

0.6703 

2 

0.6731 

3 

0.6758 

4 

0.6785 

(93.0)  5 

0.6813 

6 

0.6840 

7 

0.6868 

8 

0.6895 

9 

0.6922 

10 

0.6950 

11 

0.6977 

12 

0.7005 

13 

0.7032 

14 

0.7059 

15 

0.7086 

16 

0.7114 

17 

0.7141 

18 

0.7168 

19 

0.7195 

(M)  20 

0.f223 

21 

0.7250 

22 

0.7278 

2:) 

0.7305 

24 

0.7332 

25 

0.7360 

26 

0.7387 

27 

0.7415 

28 

0.7442 

29 

0.7469 

30 

0.7497 

Oct.    1 

0.7524 

In  Arc. 

+  I4'.'40 
14.42 
14.44 
14.48 
14.54 

+  14.65 
14.79 
14.97 
15.17 
15.36 

•1-15.55 
15.71 
15.82 
15.89 
15.94 

•hi  5.97 
15.99 
16.03 
16.10 
16.21 

+16.35 
16.50 
16.67 
16.84 
16  97 

+17.08 
17.14 
17.17 
17.18 
17.18 

+17.18 
17.21 
17.28 
17.39 
17.54 

+17.71 
17.90 
18.07 
18.22 
18.34 

+18.41 
18.45 
18.47 
18.49 
18.52 

+18.57 
+  18.67 


In  Time. 

ft 
+0.960 

0.961 

0.963 

0.965 

0.969 

+0.977 
0.986 
0.998 
.011 
024 

.037 
.047 
.055 
.059 
.063 

.065 
.066 
.069 
.073 
.081 

.090 
.100 
.111 
.123 
.132 

.139 
.143 
.145 
.145 
.145 

.145 
.147 
.152 
.159 
.169 

.181 
.193 
.205 
.215 
.223 

.227 

.230 
.231 
.233 
.235 


+ 
+ 


.238 
.245 


a 

In  Arc. 

In  Time. 

o   / 

li  ni 

343  28 

22  53.9 

343  10 

22  52.7 

343  1 

22  52. 1 

343  2 

22  52.1 

343  II 

22  52.7 

343  26 

22  53.7 

343  41 

22  54.7 

343  53 

22  55.5 

343  58 

22  55.9 

343  55 

22  55.7 

343  44 

22  54.9 

343  26 

22  53.7 

343  4 

22  52.3 

342  42 

22  50.8 

342  24 

22  49.6 

342  13 

22  48.9 

342  1 1 

22  48.7 

342  17 

22  49.1 

342  29 

22  49.9 

342  45 

22  51.0 

343  0 

22  52.0 

343  10 

22  52.7 

343  14 

22  52.9 

343  10 

22  52.7 

342  58 

22  51.9 

342  42 

22  50.8 

342  22 

22  49.5 

342  4 

22  48.3 

341  50 

22  47.3 

341  44 

22  46.9 

341  46 

22  47.1 

341  56 

22  47.7 

342  12 

22  48.8 

'342  30 

22  50.0 

342  47 

2251.1 

342  59 

22  51.9 

343  4 

22  52.3 

343  2 

22  52.1 

342  54 

22  51.6 

342  41 

22  50.7 

342  28 

22  49.9 

342  17 

22  49.1 

342  11 

22  48.7 

342  12 

22  48.8 

342  21 

22  49.4 

342  36 

22  50.4 

342  55 

22  51.7 

In  Arc. 


28  9 
27  10 
26  10 
25  II 
24  II 

23  11 
22  II 
21  II 
20  II 
19  10 

18  9 

17  8 

16  7 

15  5 

14  4 

13  2 
12  0 
1058 
09  56 
08  54 

07  52 
06  49 
05  46 
04  43 
03  40 

02  37 
01  34 
00  31 
99  27 
98  24 

97  20 
96  16 
95  12 
94  8 
93  4 

92  0 
90  56 

89  52 
88  48 
87  44 

86  40 
85  36 
84  32 
83  27 
62  23 

81  19 
80  15 


r 

^Sg. 

Log  A. 

• 

In  Time. 

h  m 

If 

8  32.6 

+0.8164 

+1.2866 

+6.60 

8  28.7 

0.8178 

1.2860 

6.68 

8  24.7 

0.8188 

1.2854 

6.76 

8  20.7 

0.8198 

1.2848 

6.84 

8  16.7 

0.8214 

1.2842 

6.91 

8  12.7 

+0.8239 

+1.2836 

+6.98 

8  8.7 

0.8276 

1.2831 

7.05 

8  4.7 

0.8323 

1.2825 

7.12 

8  0.7 

0.8378 

1.2820 

7.18 

7  56.7 

0.8436 

1.2814 

7.24 

7  52.6 

+0.8401 

+1.2809 

+7.30 

7  48.5 

0.8542 

1.2804 

7.36 

7  44.4 

0.8582 

1 .2799 

7.42 

7  40.3 

0.8611 

1.2794 

7.48 

7  36.3 

0.8630 

1.2789 

7.53 

7  32.1 

+0.8642 

+1.2784 

+7.58 

7  28.0 

0.8649 

1.2780 

7.63 

7  23.9 

0.8658 

1.2776 

7.68 

7  19.7 

0.8672 

1.2772 

7.72 

7  15.6 

0.8694 

1.2768 

7.76 

7  1 1.5 

+0.8724 

+1.2764 

+7.80 

7  7.3 

0.8766 

1.2760 

7.84 

7  3.1 

0.8805 

1.2757 

7.88 

6  58.9 

0.8848 

1.2754 

7.91 

6  54.7 

0.8888 

1.2751 

7.94 

6  50.5 

+0.8921 

+1.2748 

+7.97 

6  46.3 

0.'8945 

1.2746 

8.00 

6  42. 1 

0.6959 

1.2743 

8.02 

6  37.8 

0.8965 

1.2741 

8.04 

6  33.6 

0.8968 

1.2739 

8.06 

6  29.3 

+0.8968 

+1.2737 

+8.08 

6  25.1 

0.8973 

1.2736 

8.10 

6  20.8 

0.8983 

1.2734 

8.11 

6  16.5 

0.9003 

1.2733 

8.12 

6  12.3 

0.9035 

1.2733 

8.12 

6  6.0 

+0.9072 

+1.27:)3 

+8.12 

6  3.7 

0.9115 

1.2732 

8.13 

5  59.5 

0.9158 

1 .2732 

8.13 

5  55.2 

0.9197 

1.2732 

8.13 

5  50.9 

0.9229 

1.2733 

8.12 

5  46.7 

+0.9253 

+l.2rJ4 

+8.12 

5  42.4 

0.9267 

1.2734 

8.11 

5  38.1 

0.9974 

1.2735 

8.10 

5  33.8 

0.9278 

1.2736 

8.09 

5  29.5 

0.9280 

1.2738 

8.07 

5  25.3 

+0.9287 

+1.2740 

+8.05 

5  21.0 

+0.9301 

+1.2742 

+6.03 

Logi. 


+0.81% 
0.8248 
0.8296 
0.8346 
0.8392 

+0.8437 
0.8480 
0.8522 
0.8562 
0.8600 

+0.86:«5 
0.8671 
0.8705 
0.87:)8 
0.8770 

+0.8800 
0.8828 
0.8854 
0.8878 
0.8901 

+0.8923 
0.8944 
0.8964 
0.698:1 
0.9001 

+0.9017 
0.9032 
0.9045 
0.9056 
0.9066 

+0.9075 
0.9083 
0.9090 
0.9096 
0.9101 

+0.9104 
0.9106 
0.9106 
0.9105 
0.9103 

+0.9100 
0.9095 
0.9080 
0.9081 
0.9072 

+0.9062 
+0.9051 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

AoUrD»y. 

T 

f 

a 

H 

^gg. 

Log  A. 

i 

I<Off{. 

(8td.Hoiir.) 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Are. 

In  Time. 

Oct.         1 

0.7521 

+ia67 

+1.245 

O         / 

342  55 

h    m 
22  61.7 

O       / 

80  15 

b    m 
5  21.0 

+0.9301 

+1.2742 

+8.03 

+0.9051 

9 

0.7552 

18.79 

1.253 

343  15 

22  53.0 

79  11 

5  16.7 

0.9322 

1.2744 

8.01 

0.9039 

3 

0.7579 

18.93 

1.262 

343  32 

22  54.1 

78   7 

5  12.5 

0.9349 

1.2746 

7.99 

0.9026 

4 

0.7606 

19.10 

1.273 

343  44 

22  54.9 

77    3 

5   8.2 

0.9383 

1.2749 

7.96 

0.9011 

6 

0.7634 

19.27 

1.285 

343  48 

22  55.2 

75  59 

5   3.9 

0.9420 

1.2752 

7.93 

0.8995 

(^•)   0 

0.7661 

+19.41 

+1.294 

343  46 

22  55.1 

74  55 

4  59.7 

+0.9454 

+1.2755 

+7.90 

+0.8977 

7 

0.7689 

19.52 

1.301 

343  :)8 

22  54.6 

73  51 

4  55.4 

0.9483 

1.2758 

7.87 

0.8957 

8 

0.7716 

19.60 

1.307 

343  28 

22  53.9 

72  47 

4  51.1 

0.9503 

1.2762 

7.83 

0.8936 

9 

0.7743 

19.65 

1.310 

343  17 

22  53.1 

7143 

4  46.9 

0.9517 

1.2766 

7.79 

0.8916 

10 

0.7771 

19.66 

1.311 

343  10 

22  52.7 

70  39 

4  42.6 

0.9523 

1.2770 

7.75 

0.8893 

It 

0.7798 

+19.67 

+1.312 

343   9 

22  52.6 

69  35 

4  38.3 

+0.9525 

+  1.2774 

+7,71 

fO.8868 

\2 

0.7826 

19.68 

1.312 

343  15 

22  53.0 

68  32 

4  34.1 

0.9524 

1.2778 

7.66 

0.8841 

13 

0.7853 

19.70 

1.313 

343  29 

22  53.9 

67  29 

4  29.9 

0.9525 

1.2782 

7.61 

0.8812 

14 

0.7880 

19.77 

1.318 

343  47 

22  55.1 

66  25 

4  25.6 

0.9532 

1.2787 

7.56 

0.8782 

15 

0.7908 

19.89 

1.326 

344    9 

22  56.6 

65  22 

4  21.5 

0.9549 

1.2792 

7.51 

0.8751 

16 

0.7935 

+20.03 

+1.335 

344  30 

22  58.0 

64  19 

4  17.3 

+0.9575 

+1.2797 

+7.45 

+0.8719 

17 

0.7963 

20.21 

1.347 

344  48 

22  59.2 

63  16 

4  13.1 

0.9608 

1.2802 

7.39 

0.8685 

IB 

0.7990 

20.41 

1.361 

345    1 

23   0.1 

62  13 

4    8.9 

0.9645 

1.2807 

7.33 

0.8650 

19 

0.8017 

20.60 

1.373 

345   6 

23    0.4 

61  10 

4    4.7 

0.9686 

1.2812 

7.27 

0.8613 

90 

0.8045 

20.78 

1.385 

345   5 

23   0.3 

60    7 

4    0.5 

0.9723 

1.2817 

7.20 

0.8574 

(9.0)  21 

0.8072 

+20.93 

+1.395 

345   0 

23    0.0 

59   5 

3  56.3 

+0.9755 

+1.2823 

+7.13 

+0.85:13 

22 

0.8100 

21.04 

1.403 

344  54 

22  59.6 

58   3 

3  52.2 

0.9780 

1.2829 

7.06 

0.8491 

23 

0.8127 

21.11 

1.407 

344  49 

22  59.3 

57    1 

3  48.1 

0.9796 

1.2835 

6.99 

0.8447 

24 

0.8154 

21.16 

1.411 

344  47 

22  59.1 

55  59 

3  43.9 

0.9807 

1.2841 

6.92 

0.8401 

2i 

0.8182 

21.20 

1.413 

344  52 

22  59.5 

54  57 

3  39.8 

0.9814 

1.2847 

6.84 

0.8353 

26 

0.8209 

+21.25 

+  1.417 

345   3 

23   0.2 

53  55 

3  35.7 

+0.9820 

+1.2853 

+6.76 

+0.8.303 

27 

0.8237 

21.32 

1.421 

345  20 

2:)    1.3 

52  53 

3  31.5 

0.9828 

1.2859 

6.68 

0.8251 

28 

0.8264 

21.42 

1.428 

345  41 

23   2.7 

51  52 

'   3  27.5 

0.984 1 

1.2866 

6.60 

0.8198 

29 

0.8291 

21.56 

1 .437 

346    3 

23    4.2 

50  50 

3  23.3 

0.9862 

1.2872 

6.52 

0.8142 

30 

0.8319 

21.73 

1.449 

346  24 

23    5.6 

49  49 

3  19.3 

0.9891 

1.2879 

6.43 

0.8084 

31 

0.8346 

+21.93 

+1.462 

346  40 

23   6.7 

48  48 

3  15.2 

+0.9925 

+1.2885 

+6.34 

+0.8024 

Nov.        1 

0.8:i74 

22.13 

1.475 

346  49 

23    7.3 

47  47 

3  II. 1 

0.9960 

1.28in2 

6.25 

0.7962 

2 

0.8401 

22.31 

1.487 

346  53 

23   7.5 

46  46 

3    7.1 

0.9996 

1.2899 

6.16 

0.7899 

3 

0.8428 

22.47 

1.498 

346  51 

23    7.4 

45  46 

3    3.1 

1.0028 

1.2906 

6.07 

0.783J 

4 

0.8455 

22.60 

1.507 

346  45 

23    7.0 

44  45 

2  59.0 

1.0053 

1.2912 

5.98 

0.7762 

<3.*)    5 

0  84f» 

+22.69 

+1.513 

346  39 

23   6.6 

43  45 

2  55.0 

+1.0072 

+1.2919 

+5.88 

+0.76JK) 

is 

0.8510 

22.74 

1.516 

346  :)6 

23    6.4 

42  45 

2  51.0 

1.0084 

1.2925 

5.78 

0.7616  1 

7 

0.8o:J7 

22.78 

1.519 

346  36 

23    6.4 

41  45 

2  47.0 

1.0091 

1.2932 

5.68 

0.7540  , 

6 

0.8564 

22.82 

1.521 

346  43 

23    6.9 

40  45 

2  43.0 

1.0096 

1.2938 

5.58 

0.7460  1 

9 

0.8592 

22.88 

1.52r» 

346  56 

23    7.7 

39  46 

2  39.1 

1.0103 

1.2945 

6.47 

0.rJ77  1 

10 

0.8619 

+22.96 

+l.5:)l 

347  H 

S3    8.9 

38  46 

2  35.1 

+1.0115 

+1.2951 

+5.36 

+0.7291 

II 

0.8647 

23.10 

1.540 

347  35 

23  10.3 

37  47 

231.1 

I.OrJ4 

1.2958 

5.25 

0.7202 

12 

0.8674 

23.27 

1.551 

347  56 

23  11.7 

36  47 

2  27.1 

1.0160 

1 .29<}4 

5.14 

0.7111 

13 

0.8701 

23.48 

1.565 

348  14 

23  12.9 

35  48 

9  23.2 

1.0194 

1.2971 

5.03 

0.7015 

14 

0.8729 

23.71 

1.581 

348  28 

23  13.9 

34  49 

2  19.3 

1.0234 

1.2977 

4.92 

0.6915 

IS 

0.8756 

+23.95 

+1.897 

348  35 

23  14.3 

33  50 

2  15.3 

+1.0275 

+1.2963 

+4.80 

+0.6812 

16 

0.8784 

+24.18 

+1.612 

348  36 

23  14.4 

32  51 

2  11.4 

+1.0315 

+1.2969 

+4.69 

+0.6706  1 
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Solar  Day. 
(Sid.  Hoar.) 

T 

f 

a 

• 

ff 

^gg. 

Logjk. 

Logi. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Nov.      16 

.V 

0.8784 

+24.18 

+  1.612 

348  36 

h     ni 
23  14.4 

O        / 

32  51 

h    m 
2  11.4 

+1.0315 

+1.2989 

+4.'69 

+0.6706 

1 

17 

0.8811 

24.38 

1.625 

348  33 

23  14.2 

31  53 

2   7.5 

1.0350 

1.2995 

4.57 

0.6596  ! 

18 

0.8838 

24.54 

1.636 

348  28 

23  13.9 

30  54 

2    3.6 

1.0380 

1.3001 

4.45 

0.6481  1 

h      *^ 

0.8866 

24.65 

1.643 

348  23 

23  13.5 

29  56 

1  59.7 

1.0402 

1.3006 

4.33 

0.6361 

(4^)90 

0.8893 

24.75 

1.650 

348  21 

23  13.4 

28  58 

155.9 

1.0419 

1.3012 

4.91 

0.6236 

21 

0.8921 

+24.83 

+1.655 

348  24 

23  13.6 

28   0 

1  52.0 

+1.0439 

+1.3017 

+4.09 

+0.6107 

22 

0.8948 

24.92 

1.661 

348  33 

23  14.2 

27   9 

148.1 

1.0445 

1.3023 

3.96 

0.5973 

23 

0.8975 

25.01 

1.667 

348  46 

23  15.1 

96    4 

144.3 

1.0459 

1.3028 

3.83 

0.5833 

24 

0.9003 

25.15 

1.677 

349    3 

23  16.2 

95   6 

140.4 

1.0477 

1.3033 

3.70 

0.5686 

25 

0.9030 

25.31 

1.687 

349  22 

23  17.5 

94    8 

1  36.5 

1.0501 

1.3038 

3.57 

0.5532 

26 

0.9058 

+25.52 

+1.701 

349  39 

23  18.6 

9311 

132,7 

+1.0539 

+1.3043 

+3.44 

+0.5.371 

27 

0.9085 

25.74 

1.716 

349  53 

23  19.5 

9914 

128.9 

1.0567 

1.3048 

3.31 

0.5202 

28 

0.9112 

25.98 

1.732 

350    1 

23  20.1 

91  17 

125.1 

1.0605 

1.3053 

3.18 

0.5025 

29 

0.9140 

26.21 

1.747 

350    4 

23  20.3 

90  90 

121.3 

1.0643 

1.3057 

3.04 

0.4839 

30 

0.9167 

26.41 

1.761 

350    1 

23  20.1 

19  93 

1  17.5 

1.0677 

1.3061 

9.91 

0.4643 

Deo.        1 

0.9195 

+26.59 

+1.773 

349  55 

23  19.7 

1896 

1  13.7 

+1.0708 

+1.3065 

+2.77 

+0.4437 

2 

0.9222 

26.73 

1.782 

349  48 

23  19.2 

1799 

1    9.9 

1.0731 

1.3069 

9.64 

0.4221 

3 

0.9249 

26.82 

1.788 

349  42 

93  18.8 

16  39 

1    6.1 

1.0749 

1.3073 

9.51 

0.3991 

^       4 

0.9277 

26.91 

1.794 

349  39 

23  18.6 

15  35 

1    2.3 

1.0761 

1.3076 

9.37 

0.3745 

<ff^)    5 

0.9304 

26.98 

1.799 

349  41 

93  18.7 

1 

14  39 

0  58.6 

1.0773 

1.3080 

9.93 

0.3482 

6 

0.9332 

+27.05 

+1.803 

349  49 

93  19.3 

13  43 

0  54.9 

+1.0784 

+1.3083 

+9.09 

+0.3202 

7 

0.9359 

27.16 

1.811 

350    1 

23  20.1 

19  46 

0  51.1 

1.0798 

1.3086 

1.95 

0.2909 

8 

0.9386 

27.31 

1.821 

350  15 

23  21.0 

1149 

0  47.3 

1.0819 

1.3089 

1.81 

0.2578 

9 

0.9414 

27.50 

1.833 

350  30 

23  22.0 

10  53 

0  43.5 

1.0846 

1.3091 

1.67 

0.2225 

10 

0.9441 

27.73 

1.849 

350  43 

23  22.9 

9  57 

0  39.8 

1.0880 

1.3094 

1.53 

0.1839 

U 

0.9469 

+27.99 

+1.866 

350  52 

23  23.5 

9    1 

0  36.1 

+1.0917 

+1.3096 

+  1.39 

+0.1415 

12 

0.9496 

28.26 

1.884 

350  55 

23  23.7 

8    5 

0  39.3 

1.0958 

1.3098 

1.24 

0.0943 

13 

0.9523 

28.51 

1.901 

350  54 

•93  2:^.6 

7    8 

0  98.5 

1.0997 

1.3099 

l.IO 

0.0410 

14 

0.9551 

28.74 

1.916 

350  48 

23  23.2 

6  12 

0  94.8 

1.1033 

1.3101 

0.96 

9.9800 

15 

0.9578 

28.94 

1.929 

350  40 

23  22.7 

5  16 

091.1 

1.1065 

1.3102 

0.81 

9.9090 

16 

0.9606 

+29.10 

+1.940 

350  32 

93  92.1 

420 

017.3 

+1.1091 

+1.3103 

+0.67 

+9.8237 

17 

0.9633 

29.22 

1.948 

350  26 

93  91.7 

3  24 

0  13.6 

1.1110 

1.3104 

0.52 

9.7169 

18 

0.9660 

29.33 

1.955 

350  23 

23  21.5 

228 

0   9.9 

1.1126 

1.3104 

0.38 

9.5736 

(6.*)20 

0.9687 

29.43 

1.962 

350  25 

23  21.7 

132 

0   6.1 

1.1141 

1.3105 

0.23 

9.3528 

0.9715 

29.54 

1.969 

35031 

93  29.1 

036 

0   9.5 

1.1156 

1.3105 

+0.09 

+8.9666 

21 

0.9742 

+29.68 

+1,979 

350  41 

93  29.7 

359  40 

93  58.7 

+1.1175 

+1.3106 

-0.05 

-8.7185 

22 

0.9769 

29.85 

1.990 

350  52 

93  93.5 

358  44 

93  54.9 

1.1197 

1.310G 

0.19 

9.2655 

2:) 

0.9796 

30.07 

2.005 

351    3 

93  94.9 

357  48 

93  51.2 

1.1226 

1.3105 

0.33 

9.5241 

24 

0.0824 

30.31 

2.021 

351  11 

93  24.7 

356  52 

23  47.5 

1.1259 

1.3104 

0.48 

9.6821 

25 

0.9651 

30.55 

2.037 

351  15 

23  25.0 

355  56 

23  43.7 

1.1293 

1.3103 

0.63 

9.7970 

96 

0.9879 

+30.80 

+2.053 

351  14 

23  24.9 

355   0 

23  40.0 

+1.1328 

+1.3102 

-0.77 

-9.8873 

27 

0.9906 

31.03 

2.069 

351    8 

23  24.5 

354    3 

23  36.9 

1.1361 

1.3101 

0.92 

9.9619 

28 

0.9933 

31.22 

2.081 

350  59 

23  23.9 

353   7 

93  32.5 

1.1390 

1.3100 

1.06 

0.0253 

29 

0.9961 

31.39 

2.093 

350  49 

23  23.3 

352  11 

23  28.7 

1.1414 

1.3098 

1.21 

0.0806 

30 

0.9988 

31.50 

2.100 

350  39 

93  92.6 

351  14 

23  94.9 

1.1433 

1.3096 

1.35 

0.1294 

31 

1.0016 

+31.59 

+9.106 

36031 

23  99.1 

350  18 

93  91.9 

+1.1447 

+1.3094 

-1.49 

-0.1732 

32 

1.0043 

+31.67 

+9.111 

350  97 

93  21.8 

349  21 

9317.4 

+1.1458 

+1.3099 

-1.63 

-0.9128 
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'             MEAN  PLACES  FOR 

1 

1890.0.    (January 

0«.0-0*.320,  Washington.) 

Name  of  Star. 

a  AndromedfB 

Magni- 
tude. 

Right  A  Mention. 

h      m        n        ~ 

0     2  42.116 

Annual 
Variation. 

8 

-f   3.0915 

+ 

Declination 

Annaal 
VariaUoB. 

2.1 

28**  28  59.08 

+  19.885 

.  •    /?  Cassiopese 

2.4 

0     3  18.596 

3.1744 

+ 

58  32  33.81 

19.852 

*  *22  Andromedae 

4.9 

0     4  36.279 

3.t024 

+ 

45  27  35.69 

20.035 

4  Draconis  (H.)  .      S.  P. 

5.1 

0    7     2.791 

2.8853 

+  101  46  21.02 

20.022 

j       r  Pegasi  (Algenib) 

2.8 

0    7  34.288 

3.08:^7 

+ 

14  34  19.05 

20.023 

*    «r  Andromeds 

4.4 

0  12  34.919 

-f 

3.1231 

+ 

36  10  30.94 

+  19.983 

•     t  Cell 

3.6 

0  13  49.228 

3.0528 



9  26    2.51 

19.957 

•    6  UrsiB  Minoris    .      S.  P. 

6.2 

0  14  20.390 

0.1610 

-f 

91  41  24.57 

19.940 

•  44  Piscium    . 

5.8 

0  19  45.810 

3.0732 

4- 

1   19  49.63 

19.952 

/9  Hydri       . 

2.8 

0  19  57.546 

3.2304 

— 

77  52  25.80 

20.284 

V2  Ceti 

6.0 

0  24  25.488 

+ 

3.0611 

^— 

4  3:1  54.47 

+  19.938 

«  Draconis  .         .       S.  P 

3.8 

0  28  47.225 

2.5916 

+  109  36  19.56 

19.889 

•    n  AndromedsB 

4.4 

0  31     0.336 

3.1907 

+ 

33     6  49.15 

19.871 

a  Ca.ssio|>eae  (var,) 

2.3 

0  34   16.050 

3.374 1 

+ 

55  56     2.03 

19.788 

;i  Ceti 

1        ' 

2.2 

0  38    4.092 

3.0142 

— 

18  35  26.12 

19.801 

,      'l\  CassiopeaE; 

5.7 

0  38  23.220 

+ 

3.8585 

+ 

74  23  12.07 

+  19.752 

1  •     o  ( Cassiopese 

4.7 

0  38  35.745 

3.3194 

+ 

47  40  55.75 

19.755 

•     <?  Piscium    . 

4.8 

0  42  58  489 

3.1074 

+ 

6  59  10.47 

19.649 

,      W^  Camelop.  (H.).        S.  P. 

5.2 

0  48  19.458 

0.3939 

+ 

95  59  21.24 

19.596 

•     y  Cassiopeae 

2.3 

0  50    4.280 

3.5794 

+ 

60    7  14.96 

19.563  , 

1 

1  •    n  Andromcdae 

4.0 

0  50  38.855 

4- 

.3.3113 

+ 

37  54     9.49 

-f  19.617 

•  \\\  Cephei  (H.)      . 

4.6 

0  53  48.198 

7.2427 

+ 

85  40    0.00 

19.502 

t   Piscium 

4.3 

0  57  14.039 

3.1091 

+ 

7  17  51.88 

19.454 

<5  Aiidronicdse 

2.2 

1     3  34.426 

3.3444 

+ 

35    2  13.72 

19.164 

•    K  Tucanse    . 

4.9 

1   12     2.410 

2.0551 

69  27  37.15 

19.170 

1 

i  •    /  Piscium 

5.] 

1    12     7.462 

+ 

3.0897 

+ 

3    2     5.74 

+  19.033 

a  Ursse  Minoris  (Polaris) 

2.2 

1    18  31.136 

23.3310 

+ 

88  43  18.40 

18.887 

^'Ceti 

3.6 

1   18  31.489 

2.9971 



8  45    4.15 

18.667  ! 

1      38  C/assiopeiP 

5.9 

1  23     2.928 

4..3786 

+ 

69  41  53.28 

18.675 

•     'T  Octantis    .          .       S.  P. 

5.4 

1  23   15.630 

8.7534 

— 

94  46  42.32 

18.776 

rj  Piscium    . 

3.7 

1  25  35  824 

+ 

3.2026 

+ 

14  46  42.79 

+  18.663 

•     u  Andromedce 

4.2 

1  30  20.525 

3.5045 

+ 

40  51    18.57 

18.145 

1  •     T  Piscium    . 

5.5 

1  31    16  006 

3.1705 

+ 

11  34  43.37 

18.526 

1       a  Kridani  (Achemar)  . 

0.4 

]  33  36  695 

2.2323 

— . 

57  47  44.81 

18..356 

•     V  Piscium    . 

4.6 

1  35  42.411 

3.1179 

+ 

4  55  50.61 

18.329 

o  Piscium    . 

4.4 

1  39  35.095 

+ 

3.1623 

+ 

8  36  13.28 

+  18.216 

•     :  Ceti 

3.6 

]  46     1.817 

2.96 18 

... 

10  52  46.95 

17.823 

J?  Arieiis 

2.8 

1  48  33.789 

3.:)0:)6 

+ 

20  16  12.10 

17.727 

50  Cu.ssiopecB 

4.1 

1  51     2.842 

5.0122 

+ 

71  53  18.90 

17.644 

•    /  AndromedfB 

2.2 

1  57     8.818 

3.6606 

+ 

41  48     5.41 

17.441 

a  Arietis 

2.1 

2     0  58  347 

+ 

3.3711 

+ 

22  56  31.04 

+  17.172 

a  Draconis  .         .      S.  P. 

3.7 

2     1  24.730 

1 .62:)8 

+  115     5  54.29 

17.299 

•    ,9  Trianguli 

3.1 

2     2  59.930 

3.5547 

+ 

34  27  59.85 

17.203 

.^'Ceti 

4.5 

2     7  10.187 

+ 

3.1741 

+ 

8  19  49.26 

17.029' 

•    4   Urs«  Minoris    .      S.  P. 

4.9 

2     9  17.022 

0.3219 

+  101  66    7.95 

16.907  ' 

•    X  Trianguli 

4.3 

2  10  46.507 

+ 

3.5511 

+ 

33  20  17.20 

-f  16.844 

•  67  Ceti 

5.6 

2  11  29.769 

*J  (MUJ 

6  55  46.16 

16.732  • 

•    a  Hydri 

4.2 

2  19  47.615 

I 

1 .0549 

— . 

69     9  35.95 

16.450  ! 

c  Cassiopeae 

4.6 

2  20    0.151 

4.4630 

+ 

66  54  26.20 

16.431 

I       ?Ceti 

4.5 

2  22  18.6:W 

+  3.i8:w 

_+ 

7  57  59.74 

.      4-  16.294 

*  Apparent  right  aacwnsionn  of  atara  narked  with  an  iiat«>niik  are  given  after  ihoee  of  standard  ttan. 
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MEAN  PLACES  FOR  1890.0.    (Januj 

My  0*.0— 0 

Annual 
Variation. 

s 
—  0.1896 

A.320y  Washington.) 

Xamo  of  Star. 

Mftgni- 
tnde. 

'R\ght  Ascension, 
h      m        B 

2  27  45.799 

Declination. 

Annn*l 
Variation. 

5  Ursiv,  M inoris    .      S.  P. 

4.5 

+ 103*^48  54.15 

+  16.012 

•    a  Ceti 

4.1 

2  33  50.669 

+ 

3,0728 

-     0    8  47.64 

J  5.696 

•    fi  Hydri 

5.3 

2  34    0.541 

1 .4339 

—  79  35  20.24 

15.682 

•    0  Persei 

4.2 

2  36  41.268 

-h 

4.0700 

+  48  45  45.43 

16.456 

r  Ceti 

3.6 

2  37  36.026 

3.1033 

4-     2  46  18.56 

15.338 

•    a  Arietis 

5.6 

2  45  25.160 

4- 

3.3046 

4-   14  37  41.78 

+  15.007 

P  Ursffi  Minoris   .      S.  P. 

2.2 

2  51     1.826 

— 

0.2304 

4-105  23  41.95 

14.719 

•  47  Cephei  (H.) 

5.7 

2  51  28.829 

+ 

7.7244 

4-  78  58  58.19 

14.692 

1         \     / 
•     c  Arietis 

4.6 

2  52  55.328 

3.421 1 

4-  20  53  59.93 

14.604 

a  Ceti 

2.6 

2  66  31.739 

3.1304 

4-     3  39  27.85 

14.307 

•    p  Persei  {Algol)  {var,) 

2.3 

3     1     0.694 

+ 

3.8838 

4-  40  31  52.32 

+  14.119 

48  Cephei  (H.)      . 

5.5 

3    6  22.699 

7.40a9 

4-  77  19  45.98 

13.727 

C  Arietis 

4.8 

3    8  34.714 

3.4394 

4-  20  38  10.60 

13.555 

a  Persei 

1.9 

3  16  28.260 

4.2r.;8 

4-  49  28    8.33 

13.091 

•    p  Octantis    .         .      S.  P. 

5.7 

3  18    0.874 

+ 

12.9858 

—  95  54  12.91 

12.978 

•     i  Hydri 

5.7 

3  18  42.669 

— 

1.5973 

-  77  47  23.42 

+  13.027 

y^  Urs®  Minoris   .      S.  P. 

3.2 

3  20  54.411 

— 

0.1332 

+  107  46  28.54 

12.81 1 

•    /Tauri 

4.3 

3  24  47.965 

+ 

3.3050 

+    12  33  33.22 

12.562 

e  Eridani    . 

3.7 

3  27  44.860 

2.8237 

-     9  49  51.00 

I2.:<92 

d  Persei 

3.1 

3  35    5.651 

4.2502 

4-  47  26     6.17 

11.808 

•    r  Camelopardalis  (H.). 

r                                                  1                                            »                / 

4.6 

3  38  45.121 

+ 

6.2393 

+  70  59  32.02 

+  11.541 

7j  Tauri 

3.1 

3  40  56.710 

3.5;>70 

4-  23  45  51.67 

1 1  ..379 

C  Persei 

3.0 

3  47  13.054 

+ 

3.7603 

4-  31  33  22.29 

10.948 

C  UrssB  Minoris   .      S.  P. 

4.6 

3  47  59.941 

— 

2.2.'V03 

+  101  52     2.77 

10.923 

•    y  Hydri 

3.3 

3  48  56.755 

— 

0.9961 

-  74  34  33.24 

10.982 

•     e  Persei 

3.0 

3  50  28.291 

+ 

4.0101 

+  39  41  28  55 

+  10.720 

y  Eridani    . 

3.0 

3  52  53.870 

2.7986 

-   13  49  18.95 

10.444 

•   A»  Tauri       . 

4.6 

3  58  11.537 

3.5400 

+  21  46  49.83 

10.081 

•    c  Persei 

4.3 

4    0  40.569 

4.3.373 

+  47  25     4.75 

9.938 

Groombr.  2320  .      S.  P. 

5.5 

4    6     1.183 

0.1400 

+  111  53  59.86 

9.498 

•    0*  Eridani    . 

4.2 

4    6  29.751 

-f 

2.9268 

-     7    7  30  00 

+    9.615 

y  Tauri 

3.8 

4  13  32.009 

4- 

3.4090 

+    15  21  41.08 

6.957 

r 

•    w  Ursw  Minoris   .      S.  P. 

5.0 

4  20  43.473 

— 

1.8158 

+ 103  59  29.03 

8.163 

e  Tauri 

3.6 

4  22  11.588 

+ 

3.4975 

+    18  56    8.81 

8.256 

Tj  Draconis  .         .      S.  P. 

2.0 

4  22  30.255 

4- 

0.8064 

+  118  14  12.33 

8.221 

•    d  MenssB 

5.6 

4  25  25.929 

__ 

4.2223 

-  80  28  17.26 

+    8.047 

•   m  Persei 

6.0 

4  25  40.548 

+ 

4.2103 

+  42  49  40.82 

8.002 

A  Draconis  .         .      S.  P. 

5.0 

4  28  12.176 

— 

0.1347 

+  lit  69  38.67 

7.798 

a  Tauri  (Aldebaran)    . 

1.0 

4  29  36.514 

+ 

3.4375 

+   16  17  15.02 

7.514 

•     T  Tauri 

4.5 

4  35  38.557 

3.5954 

+  22  44  42.48 

7.184 

a  Camelopardalis 

4.4 

4  43    6.816 

+ 

5.9254 

+  66    9  16.65 

+    6.600 

•     i  Tauri 

5.2 

4  44  56.345 

3.50.'>4 

+   18  39    6.76 

6.405 

{  Aurigse     . 

2.8 

4  49  49.815 

3.9007 

+  32  69  28.24 

6.023 

•    C  Aurigae 

3.9 

4  54  47.343 

+ 

4.1852 

+  40  54  52.07 

5.623 

c  Urs®  Minoris   .      S.  P. 

4.5 

4  57  15.610 

— 

6.3298 

+  97  46  57.87 

5.424 

II  Orionis     . 

4.7 

4  58  16.979 

-h 

3.4244 

+   15  15    0.68 

+    5.296 

•    p  Eridani    . 

2.9 

'5    2  26.514 

2.9485 

-     5  13  45.05 

4.925 

a  Aurig®  {Capella)      . 

0.1 

5     8  33.790 

4.4248 

+  46  53    6.69 

4.028 

fi  Ononis  (Rigel) 

0.3 

5    9  15.078 

2.8813 

—     8  19  45.62 

4.398 

•    T  Orionis     . 

3.8 

5  12  15.907 

+ 

2.9126 

-     6  57  50.43 

+    4.135 

*  Ap]>ar0Dt  right  aacenuonaof  Atara  markiMl  vritb  an  aatoriak  are  given  atler  thoaeof  aUiidard  stan. 
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MEAN  PTiACES  FOB 

1890.0.    (Jannary  0*.0— 0^.320,  Wajshington.) 

Name  of  Star. 

Mairni- 
tude. 

Right  Aflceniiion. 
h      m        8 

5   19  20.296 

Annual 
Variation. 

Declination. 

Annoal 
Variation. 

^Tauri 

1.8 

-h   3.7893 

+  28  30  49.'48 

+    3.359 

Groom  bridge  966 

6.4 

5  25     1.555 

8.0011 

+  74  58    9.71 

3.068 

•    X  Aurigs    . 

5.0 

5  25  34.178 

3.9050 

+  32    6  36.72 

3.088 

i  Ononis  (var.)  . 

2.3 

5  26  23.209 

3.0634 

-     0  22  52.38 

8.986 

•        Groom  bridge  944 

6.4 

5  26  48  346 

18.6553 

+  85     8  22.54 

8.907 

a  Leporis    . 

2.7 

5  27  52.718 

+  2.6448 

-   17  54     5.62 

+    8.801 

e  Orionis     . 

1.8 

5  30  37.893 

3.04^ 

-     1   16  22.00 

3.563- 

a  ColumbfiB 

2.7 

5  35  40.012 

+  2.1788 

-  34    7  59.66 

8.080 

ctf  Draconis  . 

s.'p. 

4.9 

6  37  35.802 

—  0.3538 

-hill    11  28.70 

1.633 

•     K  Orionis    . 

2.3 

5  42  32.340 

+  8.8447 

-     9  42  33.46 

1.530 

•     V  AurigsB    . 

4.1 

5  43  51.920 

+  4.1541 

+  39    6  55.48 

+    1.447 

i/'^  Draconis  . 

S.P. 

4.8 

6  43  53.677 

—   1.0790 

+  107  47  50.80 

1.681 

•     <J  Doradus  . 

4.4 

5  44  34.754 

+  0.1048 

-  65  46  36.21 

1.388 

a  Orionis  (var.)  . 

0.9 

5  49  12.985 

3.8470 

+     7  23    9.13 

0.950 

•    1^  AurigttJ    . 

2.0 

5  51  27.611 

4.4017 

+  44  56     6.98 

0.737 

•    0  Aurigce    . 

2.9 

5  52  13.256 

-f  4.0980 

+  37  12  14.65 

+    0.598 

V  Orionis 

4.5 

6     1    17.544 

3.4874 

+    14  46  51.14 

—    0.143 

2*2  Camciopardalis  (H.) 

4.7 

6     6  43.203 

+  6.6173 

+  69  21  25.58 

0.706 

d  Ursae  Minoris   . 

S.P. 

4.4 

6    7  47.641 

—  19.4660 

+  93  23  18.24 

0.733 

•    7j  Geminorum 

1 

3.5 

6    8  14.299 

+  3.6887 

+  22  32  J6.75 

0.737 

fjL  Geminorum 

3.2 

6  16  18.374 

+  3.6314 

+  22  34     9.30 

—    1.547 

1  •    v'''  A  urigw    . 

5.1 

6  16  25.617 

4.6865 

+  49  20  35.10 

1.447 

fi  Argils  (Canopus) 

0.8 

6  21  30.686 

1.3305 

-  52  38     8.67 

1.871 

•     V  Geminorum 

4.2 

6  22  25.890 

+  3.5630 

+  20  16  51.64 

1.988 

•    X  Draconis      .     . 

S.P. 

5.3 

6  23    2.336 

—   1.0796 

+ 107  18  54.53 

1.637 

y  Geminorum 

2.0 

6  31  21.441 

+  3.4673 

+   16  29  32.91 

—    8.783 

[  •     c  Geminorum 

3.2 

6  37     9.846 

3.6933 

+  26  14  21.57 

3.851 

•    ff''^  Aurigffi    . 

• 

5.4 

6  38  48.577 

4.3890 

+  43  41     9.74 

3.838 

1  t    a  Can  is  Major  is  ( SfViW) 

1.4 

6  40  18.058 

8.6436 

-   16  33  56.72 

4.715 

*    0  Geminorum 

3.7 

6  45  32.371 

3.9605 

+  34     5  85.56 

3.990 

1      51  Cephei  (H.)      . 

5.3 

6  48  45.293 

+89.8910 

+  87   13     5.07 

—    4.385 

•     C  MenssB 

5.6 

6  49   11.560 

—  4.9050 

-  80  41  49.43 

4.190 

50  Draconis 

S.P. 

5.6 

6  49  55.057 

—   1.9083 

+  104  41  45.90 

4.408 

e  Canis  Majoris   . 

1.5 

6  54   18.189 

-1-  8.3577 

-  28  49  22.57 

4.780 

•     C  Geminorum  {var. 

)  • 

4.0 

6  57  35.122 

3.5684 

+  20  43  51.21 

6.004 

d  Canis  Majoris   . 

1.9 

7     3  55.116 

-h  8.4385 

-  26  13    8.09 

—    6.511 

•  63  Aurigffi    . 

6.2 

7     4     5.364 

4.1365 

+  39  29  57.63 

5.516 

•  25  Camelopardalis 

•  _ 

5.3 

7     7  54.651 

+  18.9563 

+  82  87  16.44 

5.886 

•    f*  Volant  is  (var,) 

3.9 

7     9  40.588 

—  0.4938 

-  70  19  18.87 

6.004 

S  Draconis  . 

S.P. 

3.1 

7  12  31.739 

4.   0.0894 

+  112  31  55.06 

6.386 

d  Geminorum 

3.5 

7   13  33.220 

-h  3.5879 

+  22  11     8.02 

-    6.348 

T  Draconis  . 

S.P. 

4.5 

7  17  40.021 

—   1.1173 

+  106  50  56.14 

6.775 

Piazzi  vii.  67     . 

5.7 

7   19  25.989 

+  6.8981 

+  68  41  21.88 

6.849 

*    iS  Canis  Minoris  . 

• 

3.1 

7  21   11.154 

3.85.W 

+     8  80  87.08 

6.993 

a* Geminorum  (Castor) 

1.9 

7  27  34.932 

• 

3.8384 

+  82    7  45.14 

7.555 

\  f    a  Canis  Min.  (Procyon) 

0.5 

7  33  32.622 

+  3.14.34 

+     5  80  22.76 

—    8.096 

X  Urss  Minoris   . 

S.P. 

6.5 

7  33  35.144 

—65.0580 

+  91     1  59.44 

7.978 

fi  Geminorum  (Pollux) 

1.2 

7  38  35.097 

+  3.6791 

+  28  17  28.45 

8.419 

•  96  Lyncis 

* 

5.8 

7  46  42.099 

4.3880 

+  47  50  56.00 

9.083 

f  Geminorum 

• 

5.0 

7  46  45.924 

+  3.6799 

+  27     2  59.79 

-    9.039 

*  Apparent  right  atcenaiona  of  atara  marked  with  aa  aateri»k  are  glTen  after  those  ot  etandard  etara. 
( Periodic  oorrcctiona  glTrn  in  the  Appendix  are  siiU  to  b««  applied  to  the  ponitione  of  Ririna  and  Prooyoa. 
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MEAN  PLACES  FOR  : 

1890.0.    (Jannary  0^.0-0^.320,  Washington.) 

>'aroo  of  Stiir. 

Maxni 
tmle. 

lli«i:1it  Asceiisioii. 
h      It)        B 

7  47     0.996 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

•        ('rooiTibridge  1374 

5.6 

+ 

7.2848 

+  74^  12  37';77 

—    9.061 

e  Draconis .         .       S.  P. 

3.9 

7  48  32.455 

0.1795 

+  110    0  43.99 

9.173 

•    o>^Cancri 

6.0 

7  54   16.550 

+ 

3.6372 

+  25  41  36.54 

9.581 

3  UrssB  Mujoris  (H.)    . 

5.5 

8     1  51.832 

6.04d:{ 

+  68  47  48.67 

10.164 

15  Argils  (/>) 

3.1 

8     2  fi  1.569 

2.5545 

—  23  59  15.31 

10.196 

•    C*  Cancri 

4.8 

8     5  54.198 

+ 

3.4464 

+   17  58  42.14 

—  10.606 

^    /9  Cancri 

3.S 

8  10  32.981 

+ 

3.2585 

+     9  31  26.07 

10.839 

«  Cephei  (pr.)     .      S.  P. 

4.4 

8  12  34.958 

1.924 1 

+  102  37  12.41 

10.993 

•  30  Monocerotis 

3.9 

8  20    9.822 

+ 

3.0000 

-     3  32  52.72 

11.508 

•    6  Chamaeleontis  . 

4.6 

8  23  55.619 

1.7113 

-  77     7  45.50 

11.760 

7j  Cancri 

5.4 

8  26  20.894 

+ 

3.4782 

+  20  48  51.47 

—  12.006 

Groombr.  3241  .      S.  P. 

6.5 

8  30  28.661 

0.2203 

+ 107  50  27.66 

12.221 

•    a  Ilydrse 

4.5 

8  33    0.587 

+ 

3.1458 

+     3  43  37.60 

12.436 

•    ^  Cancri 

4.9 

8  36  55.231 

3.4804 

+  21  51  48.69 

12.726 

e  HydrcB 

3.5 

8  40  57.069 

.3.1817 

+     6  49  18.88 

13.007 

•    <y*  Cancri  (mean)  . 

5.5 

8  47  31.980 

+ 

3.6734 

+  30  59  43.70 

—  13.409 

t    Ursffi  Majoris    . 

3,3 

8  51  40.466 

+ 

4.1331 

+  48  28  22.75 

13.907 

12  Year  Cat.  1879    S.  P. 

5.3 

8  52  33.651 

2.5509 

+  99  51  38.16 

13.682 

tf*  UrssB  Majoris    . 

5.0 

9     0  42.512 

+ 

5.3540 

+  67  34  49.76 

14.279 

«  Cancri 

5.1 

9     1  47.390 

3.2558 

+    116  37.88 

14.293 

•    6  Hydree 

4.0 

9     8  38.509 

+ 

3.1261 

+     2  46  40.41 

—  15.019 

•    p  Argfts      . 

2.0 

9  11  59.413 

0.6775 

—  69  15  50.8-') 

14.806 

{  ArgCls 

2.6 

9  14     8.575 

1.6011 

—  58  48  48.59 

14.998 

•    a  Lyncis 

3.3 

9  14  21.149 

3.6690 

+  34  51  25.48 

15.028 

a  Cephei     .         .      S.  P. 

2.6 

9  15  57.256 

1.4365 

+  117  52  49.54 

15.173 

1   Draconis  (H.)  . 

4.5 

9  21  21.767 

+ 

8.9948 

+  81  48  41.93 

—  15.457 

1       a  HydrsB     . 

2.1 

9  22  10.925 

2.9491 

-     8  10  55.80 

15.453 

d  Ursse  Majoris    . 

4.8 

9  24  44.723 

5.4000 

+  70  18  47.32 

15.564 

0  Ursse  Majoris    . 

3.2 

9  25  29.797 

4.0408 

+  52  10  41.33 

16.221 

y9  Cephei  {pr,)     .      S.  P. 

3.4 

9  27  14.305 

0.7939 

+  109  55  19.92 

15.757 

•   10  Leon  is  Minor  is 

4.7 

9  27  29.072 

+ 

3.6940 

+  36  53    8.02 

—  16.785 

•     0  Leonis 

3.8 

9  35  16.783 

+ 

3.2069 

+    10  23  32.60 

16.224 

•     C  Chamoeleontis  . 

5.2 

9  37    6.375 

1.5640 

-  80  26  48.98 

16.286 

£  Leonis 

3.2 

9  39  36.432 

+ 

3.4150 

+  24  16  49.30 

16.428 

11  Cephei     .         .      S.  P. 

4.8 

9  40  18.633 

0.9011 

+  109  11  41.95 

16.539 

fx  Leonis 

4.0 

9  46  30.440 

+ 

3.4220 

+  26  31  28.93 

—  16.799 

•  19  Leonis  Minor  is 

5.2 

9  50  56.805 

3.6951 

+  41  34  44.86 

16.964 

79  Draconis  .         .      S.  P. 

6.6 

9  51  29.637 

0.7289 

+ 106  49    4.93 

17.014 

•     :r  Leonis 

5.0 

9  54  24.029 

3.1743 

+     8  34  17.93 

17.141 

a  Leonis  {Regulus) 

L3 

10    2  30.829 

3.2005 

+   12  30  16.36 

17.476 

33  UrHflB  Majoris    . 

5.7 

10  10    2.446 

+ 

4.4202 

+  65  39  23.71 

—  17.815 

,  •     X  Ursae  Majoris    . 

3.6 

10  10  27.682 

3.6394 

+  43  27  47.16 

17.875 

!       /^  Leonis 

2.5 

10  13  54.470 

3.3148 

+  20  23  51.77 

18.088 

•    /I  Hydrse 

4.1 

10  20  46.271 

2.9007 

-   16  16  80.99 

18.312 

•    ff  Leonis  Minoris 

4.3 

10  21  31.323 

3.4864 

• 

+  37  16  14.39 

18.316 

*    a  Antliffi 

4.5 

10  22     7.078 

+ 

2.7392 

-  30  30  29.81 

—  18.219 

9  Druconis  (H.)  . 

5.0 

10  25  44.265 

5.2613 

+  76  16  45.11 

18.397 

p  Leonis 

4.0 

10  27     1.184 

3.1641 

+     9  52  20.56 

18.434 

;    5K6  Cophei  (B.)      .      S.  P 

5.7 

10  30  20.536 

1 .0773 

+  104  20  25.64 

18.529 

•    ,3  Octaiitis    .         .       S.  P 

4.4 

10  31  46.485 

+ 

6.4810 

-  98     2  32.67 

—  18.684  , 

*  Apparent  right  aaconiiion*  of  stars  niark«*tl  with  an  aitteriak  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  ] 

• 

1890.0.     (January  0^.0— 0*.320,  Washington.) 

Xamo  of  Star. 

1 
1 

Maifiii- 
tiuic. 

Right  AMcenMlon. 

AdduaI 
VwiatioD. 

8 

+  H.5i707 

Deelinatlon. 

+  23**  45  5d.'70 

AniiTial 
VartatloD. 

*  41  Leonis  Minoris . 

1 

5.1 

10  3'r26!*084 

—  18.740 

1?  Argtls  (rar.) 

•         •     i 

1-6 

10  40  47.f;90 

2.3136 

-  59     6  22.70 

18.871 

I  Leonis 

1 

5.3 

10  43  28.545 

:i.ir»85 

+    11     7  37.42 

18.974 

•  S*  Chamffilcontis  < 

4.7 

10  44  44.889 

0.6:C2 

-  79  57  37.02 

18.982 

t  Cephei 

s.'p. 

1 

3.6 

10  45  45.801 

2.1220 

+  114  22  41.35 

18.878 

*  46  Leonis  Minoris 

1 

3.9 

10  47     9.560 

-h  3..ie94 

+  34  48  28.49 

—  19.297 

•        Groonnbridge  V 

706     . 

6  3 

10  51     8.344 

4.9680 

+  78  21  33,47 

19.183 

a  Ursse  Majoris    . 

2.0 

10  r6  56.140 

+  3.7470 

+  62  20  40.99 

19.365 

•    17  Octantis   . 

6.1 

11     0    4.9o4 

—  0.2159 

-  84     0    7.74 

19.372 

•  jr' Leonis 

6.2 

11      1    17.569 

+  3.0620 

+     2  33     8.46 

19.488 

•   ip  Ursffi  Majoris    < 

3.2 

11     3  28.672 

-f  3.3931 

+  45     5  41.61 

—  19.505 

d  Leonis 

2.7 

11     8  15.501 

3.1982 

+  21     7  34.41 

19.687 

*    V  UrssB  Majoris 

3.7 

11    12  32.3r»4 

3.2575 

+  33  41  40.08 

19..')74 

d  Crateris   . 

3.9 

11   13  50.494 

2.9964 

-    14  11     0.60 

19.465 

0  Cephei 

\      S.'  P. 

5.1 

11   14     6.666 

2.4442 

+  1 12  29  24.77 

19.670 

r  Leonis 

5.1 

11  22  16.814 

+  3.0661 

+     3  27  42.97 

—  19.803 

X  Draconis  . 

4.0 

11  24  51.998 

3.6208 

+  69  56  17.14 

19.839 

•    ^  Hydr«     . 

3.8 

11  27  35.482 

2.9430 

-  31   14  56.95 

19.886 

u  Leonis 

4.4 

11  31   19.002 

3.0713 

-     0  12  59.59 

19.861 

y  Cephei 

\    S.'p. 

3.5 

11  34  49.965 

2.4158 

+  102  58  54.03 

20.076 

•    X  UrsaB  Majoris 

3.9 

11  40  14.477 

+  3.1902 

+  48  23  21.26 

—  19.962 

P  Leonis 

2.2 

11  43  26.931 

3.0640 

-1-    15  11   12.85 

20.120 

Y^  Ursse  Majoris 

2.4 

11  48     2.664 

3.1816 

+  54   18  22.46 

20.027 

Groombr.  4163 

!    s.'  p. 

7.0 

11  49  29.210 

2.8656 

+  106  12     6.63 

20.023 

•    n  Virginis    . 

4.6 

11  55  14.152 

3.0751 

+     7  13  39.62 

20.088 

0  Virginis   . 

4.3 

11  59  36.340 

+  3.0576 

+     9  20  38.13 

—  20.015 

•    c  Corvi 

3.2 

12     4  28.033 

3.0830 

-  22    0  28.56 

20.049 

4  Draconis  (H.) 

5.1 

12     7     2.791 

2.8853 

+  78  13  38.98 

20.022 

r  Corvi 

2.7 

12  10     8.967 

3.0796 

-    16  55  52.20 

20.017 

r 

•    2  Canum  Venalic 

orum 

6.0 

12  10  36.826 

3.0220 

+  41   16  21.45 

20.065 

P  Chamsleontis 

4.5 

12  11  54.277 

+  3.4012 

-  78  42     4.37 

—  20.003 

»  Virffinis   . 

4,0 

12  14  16.700 

3.0686 

-     0    3  19.91 

20.042 

*    6  UrssB  Minoris 

6.2 

12  14  20.390 

0.1610 

+  88  18  35.43 

19.940 

a*  Crucis 

0.9 

12  20  29.022 

3.2956 

-  62  29  21.69 

20.014 

•    a»  Corvi 

3.1 

12  24  10.490 

3.1026 

-   15  54  10.01 

20.084 

•   fi  Canum  Venalic 

orum 

4.4 

12  28  31.116 

+  2.6594 

+  41  57  18.69 

—  19.615 

fi  Corvi 

2.8 

12  28  36.548 

3.1417 

-  22  47  18.26 

19.963 

K  Draconis  . 

3.8 

12  28  47.225 

2.5916 

+  70  23  40.44 

19.889 

•    r  Virffinis  (mean] 

2.9 

12  36     5.211 

3.0.383 

~     0  50  46.39 

19.815 

w                       ^7                     %                        4 

21  Cassiopeae 

.      S.  P. 

5.7 

12  38  23.220 

3.8585 

+  105  36  47.93 

19.752 

•  31  ConrjEB  Berenice 

)9 

5.1 

12  46  20.525 

+  2.9301 

+  28    8  21.28 

—  19.661 

32*  Camelopardalis 

(H.). 

5.2 

12  48  19.458 

o.39:w 

+  84    0  38.76 

I9.&06 

*    Y  CassiopesB 

.      S.P. 

2.3 

12  50     4.280 

3.5794 

+  119.52  45.04 

19.563 

a  Canum  Venatic 

orum 

3.2 

12  50  52.960 

2.6154 

+  38  54  44.92 

19.512 

•  43  Cephei  (H.) 

.      S.P. 

4.6 

12  53  48.198 

7.2427 

+  94  20    0.00 

19.502 

*    d  Muscse 

3.8 

12  54  43.120 

+  4.1350 

-  70  57  18.12 

—  19.476 

•    t  Virginis   . 

3.1 

12  56  42.103 

2.9880 

+   11  33     1.62 

19.417 

$  Virginis    . 

4.6 

13     4  15.250 

3.1012 

-     4  57     5.91 

19.312 

•  30  Canum  Venatic 

orum 

4.7 

13  12  36.599 

'           2.6!)67|  4-41      9     6.49 
!     +2.3.33101  +   91    16  41.60 

19.035 

a  Urs.Min.  (Po/a 

ris)  S.  P. 

2.2 

13   18  31.136 

—  18.887 

-    -  - 

-             -               — 

^^             —  *. 

*  Apparent  riKlit  aaoeiiai»iiM  ol  aCan  marki;*!  with  an  aaterUk  are  ipveu  after  thoieof  itandard  ataia. 
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FIXED   STARS,    1890. 


MEAN  PLAGES  FOB  : 

1890.0.    (January  0^.0— 0*.820,  Washington.) 

9 

K«m6  of  Star. 

Manii. 
tade. 

Bight  ABoension. 

Aimnftl 
Yariation. 

Decllnfttion. 

Annual 
Variation. 

a  Yirginis  (Spica) 

1.1 

13  19  23*866 

s 
+  3.1538 

—   \0  35  13.36 

—  18.900 

38  OaAsiopesb         .      S.  P. 

5.9 

13  23    2.928 

4.3786 

-f-110  18     6.72 

18.675 

*    K  Octantis   . 

5.4 

13  23  15.630 

8.7534 

-  85   13   17.68 

18.776 

C  Virginia  . 

3.6 

13  29     5.275 

3.05.32 

-     0     1  59.91 

18.517 

•        B.A.C.4536     . 

5.0 

13  29  53.069 

2.6823 

-f-  37  44  45.81 

18.538 

•  m  Virginia    . 

5.4 

13  35  50.317 

-f  3.1433 

-     8     8  51:71 

—  18.289 

ij  Urase  Majoria    ; 

1.9 

13  43  12.411 

2.3712 

+  49  51  44.45 

18.078 

17  Bootia 

2.8 

13  49  26.838 

2.8568 

+   18  56  57.64 

18.170 

&0  Oasaiopees         .      S.  P. 

4.1 

13  54    2.842 

5.0122 

+  108     6  41.10 

17.644 

•    $  Apodia 

Var. 

13  54  37.836 

5.676:5 

-  76  15  53.50 

17.590 

/9  Centauri  . 

0.7 

13  56     3.652 

4-  4.1782 

-  59  50  31.31 

—  17.589 

•   7c  HydrcB     . 

3.6 

14    0    6.408 

3.4010 

-  26     9     5.39 

17.363 

a  Draconia  . 

3.7 

14     1  24.730 

1 .6238 

+  64  54     5.71 

17.299 

•   d  Bootia 

4.8 

14     5  22.973 

2.7387 

+  25  36  46.50 

17.200 

•    K  Virginia    . 

4.2 

14    7     1.687 

+  3.1939 

-     9  45  41.44 

16.928 

•    4  UracB  Minoria    . 

4.9 

14     9  17.022 

—  0.3219 

-f-  78     3  52.05 

—  16.907 

•    d  Octantia   . 

5.0 

14    9  21.345 

+  8.9830 

-  83     9  46.05 

16.951 

a  Bootia  (Arclurus) 

0.2 

14  10  38.654 

2.7350 

+    19  45  19.10 

18.883 

•    X  Bootia 

4.3 

14  12  12.109 

2.2827 

+  46  35  36.82 

16.659 

•    X  Virginia   . 

4.7 

14  13    9.467 

3.2380 

-   12  51  52.13 

16.728 

t  Caaaiopeas         .      S.  P. 

4.6 

14  20    0.151 

-f  4.8630 

+  113     5  33.80 

—  16.431 

$  Bootia 

4.1 

14  21  27.184 

2.0442 

+  52  21  33.50 

16.761 

p  Bootia 

3.6 

14  27     5.424 

-f  2.5877 

+  30  51   15.98 

1.5.960 

5  UrasB  Minoria  . 

4.5 

14  27  45.799 

—  0.1896 

+  76  11     5.85 

16.012 

a'  Centauri  . 

0.1 

14  32     9.045 

+  4.0464 

-  60  23    2.62 

15.375 

•   fi  Hydri       .        .      S.  P. 

5.3 

14  34    0.511 

—    1.4339 

- 100  24  39.76 

—  15.682 

*    a  Apodia     . 

4.1 

14  34  13.678 

+  7.1963 

-  78  34  37.28 

15.714 

*  33  Bootia       . 

5.3 

14  34  44.608 

2.2343 

+  44  52  45.42 

15.710 

c  Bootia 

2.6 

14  40  11.043 

2.6213 

+  27  32  17.44 

15.341 

a*LibrsB 

2.9 

14  44  47.562 

-f  3.3096 

-   15  35     3.54 

15.168 

^  Urase  Minoria   . 

2.2 

14  51     1.826 

—  0,2304 

+  74  36  18.05 

—  14.719 

•  47  Cephei  (H.)      ,      S.  P. 

5.7 

14  51  28.829 

-1-  7.7244 

+  101     1     1.81 

14.692 

•    ^  Scorpii 

3.4 

14  57  37.991 

3.5022 

—  24  50  56.69 

14.355 

fi  Bootia 

3.7 

14  57  48.177 

2.2601 

+  40  49  28.60 

14.361 

48  Cephei  (H.)      .      S.  P. 

5.5 

15     6  22.699 

7.4089 

+  102  40  14.02 

13.727 

*    9  Bootia 

3.5 

15  11     4.126 

-f-  2.4209 

+  33  43  32.21 

—  13.583 

/9  Libr» 

2.9 

15  11     5.254 

3.2218 

-     8  58  36.01 

13.508 

•    p  Octantia   . 

5.7 

15  18    0.874 

12.9858 

-  84     5  47.09 

12.978  ; 

fi^  Bootia 

4.5 

15  20  20.118 

+  2.2662 

+  37  45  47.75 

12.779 

Y*  Uraae  Minoria   . 

3.2 

15  20  54.411 

—  0.1332 

+  72  13  31.46 

12.811 

•   P  Coronse  Boreal ia 

3.9 

15  23  17.657 

4-  2.4751 

+  29  29     6.12 

1 

—  12.594 

a  Coronse  Bo  real  ia 

2.3 

15  30     1.855 

2.5393 

+  27     5    6.64 

12.305 

•    r  Camelop.  (H.)  .      S.  P. 

4.6 

15  38  45.121 

0.2393 

+ 109     0  27.98 

11.541 

a  Serpentia . 

2.7 

15  38  50.987 

2.9516 

+     6  46  19.22 

11.550 

c  Serpentia . 

3.7 

15  45  19.969 

+   2.9872 

+     4  48  33.49 

1 1 .048 

C  Uraae  Minoria    . 

4.6 

15  47  59.941 

—  2.2503 

+  78     7  57.23 

—  10.923 

c  Coronas  Boreal  ia 

4.1 

15  53    2.075 

-h   2.4832 

+  27   11  48.23 

10.611 

d  Scorpii     . 

2.6 

15  53  49.763 

3..^i388 

-  22  18  29.04 

10.527 

/5^  Scorpii 

2.9 

15  59     2.472 

3.4809 

-    19  30  13.92 

10.138 

•   a»  Apodia     . 

4.9 

16     3  55.733 

+  8.7763 

-  78  25     0.64 

—    9.72H 

*  Apparent  right  AHcenaiuna  of  Htam  marked  with  an  aatorink  an^  givvu  aftvr  tliose  ot  Htaudanl  »tar«. 
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MEAN  PLACES  1 

Mafrni. 
tode. 

1890.0.     (January  0*».0-.0 

Right  Aac.nHlo«.        ^Annual^ 

'».S20,  Waaliingtc 

DtM'liuation. 

>n.) 

Annual 
Variation. 

-  9.681 

1 

Xaiiie  of  Star. 

•   f  Herculis  . 

4.2 

h      m       « 

16     5  18.033 

• 
-h   1.8813 

+  45°  13  24.75 

Groombridge  23W     . 

5.5 

16     6     1.183 

0.1400 

+  68     6     0.14 

I7.4W3 

d  Ophiuclii  . 

2.8 

16     8  t)4.863 

3.1397 

—     3  24  38.13 

9.513 

•   <r  Corons  Boreali**  (mean) 

5.3 

16  10  33.493 

2.2447 

+  34     8  16.15 

9.256 

r  Herculis  .         .      *    . 

3.9 

16  16  26.088 

1.801 1 

+  46  34  31.51 

8.734 

1  •    y  Apodis 

4.0 

16  16  ^6.2 15 

+  9.065? 

-  78  38  55.17 

—  8.744 

•    Tj  Urss  Minoris  . 

5.0 

16  20  43.473 

—   1.8158 

+  76    0  30.97 

8.163 

rj  Draconis  . 

2.0 

16  22  30.255 

+  0.8064 

+  61  45  47.67 

8.221 

a  Scorpii  {Aiiiares) 

1.2 

16  22  39.767 

3.6703 

«  26  11  14.22 

8.300 

fi  Herculis  . 

2.8 

16  25  29.476 

+  2.5775 

+  21  43  46.99 

6.056 

A  Draconis  . 

5.0 

16  28  12.176 

—  0.1347 

+  69    0  21.33 

—  7.798 

C  Ophiuchi  . 

2.8 

16  31     6.103 

-f  3.2991 

-   10  20  37.51 

7.563 

a  IVianguli  Australia  . 

2.2 

16  37     1.376 

^.3042 

-  68  49  27.66 

7.153 

.»  Herculis  . 

3.7 

16  39     7.464 

2.05:<8 

-h  39     7  54.27 

7.021 

a  Camelopardalis       S.  P. 

4.4 

16  43    6.816 

5.9254 

+  113  50  43.30 

6.600 

K  Ophiuchi . 

3.4 

16  52  27.705 

+  2.8375 

+     9  :i2  47.55 

—  5.830 

e  Ursse  Minoris    . 

4.5 

16  57   15.610 

—  6.3298 

+  82  13     2.13 

5.424 

d  Herculis  . 

5.3 

16  57  32.684 

+  2.2113 

+  33  43  40.47 

5.395 

•    ij  Ophiuchi . 

2.5 

17     4     4.146 

3.4370 

-    15  35  17.14 

4.736 

a*  Herculis  (var.) 

3.1 

17     9  37.905 

2.7335 

+    14  30  58.15 

4.344 

•    r  Herculis  . 

3.4 

17  11   12.973 

+  2.0891 

+  36  56    0.28 

—  4.228 

•    0  Ophiuchi . 

3.3 

17  15  15.220 

3.6792 

-  24  53  20.91 

3.941 

b  Ophiuchi  (rar.) 

4.4 

17  19  39.141 

3.6591 

—  24     4  24.29 

3.643 

•    d  Ar» 

3.8 

17  21   10.294 

5.4017 

-  60  35  28.40 

3.522 

GrooDibr.966    .       S.  P. 

6.4 

17  25     1.555 

8.0011 

+  105     1  50.29 

3.068 

•        Groombr.944    .      S.  P. 

6.4 

17  26  48.346 

4- 18.6553 

+  94  51  37.46 

—  2.907 

fi  Draconis  . 

3.0 

17  5d7  56.871 

l.:)534 

+  52  22  58.41 

2.796 

a  Ophiuchi . 

2.2 

17  29  49.699 

2.78« 

+    12  38  25.94 

2.869 

•    t  Herculis  . 

4.0 

17  36  21.700 

+   1.6966 

+  46     3  54.18 

2.066 

w  Draconis  . 

4.9 

17  37  35.802 

—  0.3538 

+  68  48  31.30 

1.633 

ft  Herculis  .         .         • 

3.5 

17  42     9.239 

+  2.3464 

H-  27  47     6.98 

—  2.320 

^*  Draconis  . 

4.8 

17  43  53.677 

—    1.0790 

+  72  12    9.20 

1.681 

•    0  Herculis  . 

3.9 

17  52  28.809 

+  2.0551 

+   37  15  55.45 

0.639 

^  Draconis  . 

2.5 

17  54     3.114 

1.3915 

+  51  30     6.96 

0.5.'^ 

Y*  Sagittarii . 

2.9 

17  58  44.487 

3.8515 

-  30  25  29.09 

—  0.329 

•    o  Herculis  . 

3.9 

18     3  15.106 

+  2.:i394 

+  28  44  51.58 

+  0.287 

82  Camelop.  (H.)  .      S.  P. 

4.7 

18     6  43.203 

6.6173 

+  1 10  38  34.42 

0.706 

pL^  Sagittarii . 

4.1 

18     7  11.098 

+  3.5866 

-  21     5  12.94 

0.616 

d  Urse  Minoris    . 

4.4 

18    7  47.641 

--19.4660 

+  86  36  41.76 

0.733 

1       17  Serpentis. 

3.5 

18  15  37.076 

-f  3.1023 

-     2  55  35.65 

0.691 

*    X  Sagittarii. 

2.9 

18  21   10.919 

-f  3.7027 

-  26  28  54.78 

+  1.641 

1  •   /  Draconis  . 

5.3 

18  23    2.336 

—   1.0796 

+  72  41     5.47 

1.637 

'        1  AquiloD 

4.0 

18  29  13.272 

+  3.2645 

-     8  19  13.84 

2.220 

1  •    C  Pavonis    . 

4.2 

18  30  10.680 

7.0290 

-  71  31  13.40 

2.502 

a  Lyrs  (  Vega  )  . 

0.2 

18  33  12.865 

2.0313 

+  38  40  53.36 

3.169 

e  Octantis   . 

5.6 

18  42  23.102 

+ 10.5.9460 

-  89  16     1.15 

+  3.668 

fi  Lyras  (car.) 

3.6 

18  46     1.137 

2.2142 

+  33  14    6.59 

3.982 

e  Sagittarii . 

2.3 

18  48  26.669 

3.7216 

-  26  25  57.67 

4.1. '10 

51  Cephei  (H.)      .      S.  P. 

5.3 

18  48  45.293 

+29.8910 

+   92  46  54.93 

4.325 

50  Draconis  . 

5.6 

18  49  55.057 

—    1.9083 

+  75  18  14.10 

+  4.408 

*  AppAreni  right  aaocnslona  of  •!•»  marked  with  an  aatorink  are  girea  after  those  of  standard  stars. 


300 


FIXED   STARS,    1890. 


MEAN  PLACES  FOR  1890.0.    (January  ( 

[)«.0-0d.320,  Washington.) 

Name  of  star. 

ICasnl* 
tnaeT 

Bight  Ascension. 

Annnal 
Yariation. 

8 

+  2.8443 

-f 

Declination. 

Annual 
Variation. 

•    y  Lyrw 

3.3 

h     m       a 

18  54  49.746 

32°  32  2d.'46 

+    4.763 

C  Aquils     . 

3.1 

19     0  21.265 

8.7569 

+ 

13  42     1.33 

5.116  ' 

•    «  LyrcB 

5.2 

19     3  22.625 

8.1411 

-f 

35  55  40.96 

5.484  1 

*  95  Camelopardalis       S.  P. 

5.3 

19     7  54.651 

18.956.') 

+ 

97  22  43.56 

5.886  . 

d  Sagittarii. 

5.0 

19  11   11.926 

3.5188 

— 

19     8  52.96 

6.118- 

^  Draconia  . 

3.1 

19  12  31.739 

-h 

0.0894 

+ 

67  28    4.94 

+    6.386 

•    e  Lyr© 

4.4 

19  12  32.949 

+ 

8.0789 

+ 

37  56  16.72 

6.844 

r  Draconis  . 

4.5 

19  17  40.021 

1.1173 

+ 

73    9     3.86 

6.775 

Piazzivii.  67    .      S.  P. 

5.7 

19  19  25.989 

+ 

6.8981 

+  1J1   18  38.67 

6.849 

b  Aquilse     . 

3.5 

19  19  57.128 

3.0858 

+ 

2  53  45.30 

6.931 

•   /5  Cygni       . 

3.1 

19  26  17.123 

-h 

8.4193 

+ 

27  43  44.18 

+    7.365 

K  Aquiloe     . 

5.0 

19  30  58.404 

4- 

3.8889 



7  16  17.26 

7.753 

X  Ursae  Minoris   . 

6.5 

19  33  35.144 

_ 

65.0580 

+ 

88  58     0.56 

7.978 

*    B  Sagittse     . 

4.5 

19  36     6.516 

4 

8.6955 

+ 

17   13  17.10 

8.137 

•                     ^7 

y  AquilcB     . 

2.8 

19  41     1.810 

8.8588 

+ 

10  20  44.10 

8.547 

•    b  Cygni 

2.9 

19  41  32.249 

+ 

1.8761 

+ 

44  51  44.72 

+    8.638 

a  Aquilae  {Aliair) 

0.9 

19  45  24.987 

. 

8.9876 

+ 

8  34  41.41 

9.873 

•        Groombr.  1374  .      S.  P. 

5.6 

19  47     0.996 

7.8848 

+  105  47  22.23 

9.061 

•    c  Pavonis    . 

4.1 

19  47  51.280 

+ 

7.0187 



73  11  56.19 

9.098 

e  Draconis  . 

3.9 

19  48  32.455 

0.1795 

+ 

69  59  16.01 

9.173 

/9  Aquils 

3.9 

19  49  54.602 

+ 

8.9471 

+ 

6    7  56.46 

-h    8.761 

•    X  Sagittse 

3.6 

19  53  51.923 

8.6678 

+ 

19  11  37.69 

9.596 

*    c  Sagittarii. 

4.5 

19  55  53.564 

3.6948 

— 

28    0  54.21 

9.733 

r  AquilflB 

5.7 

19  58  46.030 

8.9330 

+ 

6  58     4.27 

9.940 

3  Ursae  Majoris  (H.)  S.  P. 

5.5 

20     1  51.832 

6.0483 

+  111   12  11.43 

10.164 

•    B  Aquils 

3.3 

20     5  37.721 

+ 

3.0974 



1     8  50.68 

+  10.459 

•  31  Cygni 

3.9 

20  10  10.085 

1.8893 

+ 

46  24  28.33 

10.790 

f^  Capricorn! 

3.7 

20  11  57.082 

+ 

3.3381 

— 

12  53     7.11 

10.918 

K  Cephei  (»r.)     . 

4.4 

20  12  34.958 

1 .984 1 

+ 

77  22  47.59 

10.993 

a  Pavouis    . 

2.0 

20  16  56.980 

.+ 

4.78,37 

— 

57     5  11.90 

11.191 

Y  Cygni 

2.3 

20  18  16.937 

4- 

8.1537 

+ 

39  54  17.10 

-h  11.378 

jr  Capricorni 

5.1 

20  21     1.512 

3.4396 



18  34  18.74 

11.558 

c  Delphini  . 

4.0 

20  27  57.491 

+ 

8.8678 

+ 

10  55  47.44 

18.043 

Groombridge  3241 

6.5 

20  30  28.661 



0.8803 

+ 

72     9  32.34 

18.881 

*    a  Delphini  . 

3.9 

20  34  31.726 

+ 

8.7878 

+ 

15  31  27.35 

18.588 

•   Q  Pavonis    . 

3.4 

20  35     2.452 

+ 

5.4734 

— 

66  35  50.70 

-h  18.538 

a  Cyirni 

1.4 

20  37  40.939 

8.0444 

+ 

44  53  14.59 

18.785 

•  c^  Capricorni 

4.3 

20  39  34.838 

3.5.')84 



25  39  56.74 

18.691 

•        * 
•    c  Cygni 

2.6 

20  41  45.638 

8.4877 

+ 

33  33  30.05 

13.341 

/i  Aquarii    . 

4.8 

20  46  43.255 

+ 

3.8.397 



9  23  44.66 

13.891 

18  Year  Catalogue,  1879. 

5.3 

20  52  33.651 

^ 

8.5.')09 

+ 

80     8  21.84 

-1-  13.688 

^3              ' 

y  Cygni 

4.1 

20  53     4.334 

+ 

8.8348 

+ 

40  44  37.83 

13.786 

tf*  Ursse  Majoris    .      S.  P. 

5.0 

21     0  42.512 

5.3540 

+ 1 12  25  10.24 

14.879 

61^  Cygni 

5.4 

21     1  57.963 

8.6838 

+ 

38  12  31.13 

17.5.33 

C  Cygni 

3.3 

21     8  15.245 

8.5497 

+ 

29  46  33.15 

14.611 

•    r  Cygni 

3.8 

21   10  24.029 

+ 

8.39.35 

+ 

37  34  33.75 

+  15.864  ' 

a  Cephei 

2.6 

21    15  57.256 

1.4365 

+ 

62     7   10.46 

15.173  ' 

I  Pegasi 

4.3 

21    16  59  932 

8.7788 

+ 

19  20     2.70 

1.5.848  ' 

^7 

•    C  Capricorni 

3.8 

21  20  23.135 

3.4385 



22  53   14.58 

15,403  , 

1  Draconis  (H.)  .      S.  P. 

4.5 

21  21  21.767 

-h 

8.994H 

+ 

98   11    18.07 

-h  15.4.'>7 

Apparent  right  ascensions  of  stars  niarkiMl  with  .111  iiMft-rtnk  sn'  Riven  After  thoso  of  Ntan«lar<i  stam. 
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MEAN  PLACES  FOR 

• 

1890.0.    (January  0*.0-0*.320,  WaBhington.) 

Kameof  Stor. 

d  Urs8B  Majoris   •      S.  P. 

tnae. 

Right  AfOADtlon. 

AnniiAl 
Yarlatioo. 

I>«eUiiation. 

AnDiuI 
Variation. 

1 

4.8 

h     m       • 

21  24  44.723 

+  5.4006 

+  109*^41'  12.68 

+  15.564  1 

fi  Aquarii    • 

2.9 

21  25  46.100 

3.1617 

-     6    3  17.43 

15.664 

P  Cephei  (pr.) 

3.4 

21  27  14.305 

0.7939 

+  70    4  40.08 

16.757 

f  Aquarii    . 

4.8 

21  31  53.792 

3.1979 

-     8  20  50.08 

15.974 

•  74  Cygni 

5.0 

21  32  32.411 

3.4015 

+  39  55    9.64 

16.053 

•    A'Octantis   . 

5.4 

21  33  58.269 

+  9.7817 

-  8&  13  26.14 

+  16.039 

*    C  Chamffileontis  .      S.  P. 

5.2 

21  37    6.375 

—  1.5640 

-  99  33  11.02 

16.286 

e  Pegasi 

2.4 

21  38  47.025 

+  2.9467 

+     9  22  15.27 

16.359 

n  Cephei     . 

4.8 

21  40  18.633 

0.9011 

+  70  48  18.05 

16.539 

•   jr*  Cygni 

4.5 

21  42  43.780 

2.2133 

+  48  48    2.75 

16.545 

fx  Capricorni 

5.2 

21  47  17.928 

+  3.2760 

-   14     4     9.58 

+  16.782 

•  16  Pegasi 

5.3 

21  48    3.421 

2.7278 

+  26  24  27.92 

16.821 

79  Draconis  . 

6.6 

21  51  29.637 

0.7289 

+  73  10  55.67 

17.014 

a  Aquarii 

3.0 

22    0    8.048 

3.0827 

-     0  51   14.55 

17.358 

a  Gruis 

1.9 

22     1   17.891 

3.8058 

-  47  29  35.71 

17.250 

•    TT  Pegasi 

4.3 

22    5    6.135 

+  2.6601 

+  32  38  19.35 

+  17.582 

32  Urase  Majoris    .      S.  P. 

5.7 

22  10    2.446 

4.4202 

+ 1 14  20  36.29 

17.815 

•    0  Octantis  . 

6.2 

22  10  24.934 

13.1584 

-  86  31  32.15 

17.891 

0  Aquarii    . 

4.4 

22  11     1.751 

3.1691 

-     8  19  50.97 

17.804 

•    /  Aquarii    . 

4.0 

22  15  58.461 

3.1008 

-     1  56  29.34 

18.041 

TT  Aquarii    . 

4.6 

22  19  39.578 

+  3.0647 

+     0  49     9.78 

+  18.167 

•    <r  Aquarii    . 

4.9 

22  24  49.453 

3.1757 

-   11   14  26.30 

18.320 

9  Draconis  .         .      S.  P. 

5.0 

22  25  44.265 

5.2613 

+  103  43  14.89 

18.:)97 

•    a  Lacertee  . 

3.9 

22  26  45.573 

2.4623 

+  49  43     1.19 

18.417 

7)  Aquarii 

4.2 

22  29  42.232 

3.0836 

-     0  41     3.50 

18.459 

226  Cephei  (B.) 

5.7 

22  30  20.536 

+  1.0773 

+  75  39  34.36 

+  18.529 

•  10  LacertsB  . 

5.0 

22  34  19.535 

2.6866 

+  38  28  40.25 

18.671 

•   i?  Octantis   . 

4.4 

22  34  46.485 

6.4810 

—  81  57  27.33 

18.684 

C  Pegasi 

3.5 

22  35  58.567 

2.9909 

+   10  15  26.22 

18.707 

•     X  Pegasi 

4.1 

22  41   13.958 

2.8852 

+  22  59  12.82 

18.869 

c  Cephoi 

3.6 

22  45  45.801 

+  2.1220 

+  65  37   18.65 

+  18.878 

X  Aquarii     . 

3.8 

22  46  52.571 

3.1328 

-     8     9  53.10 

19.076  > 

•        Groorabr.  1706         S.  P. 

6.3 

22  51     8.344 

4.9680 

+  101  38  26.53 

19.183 

a  Pis.  A  us.  (Fotnalhaut) 

1.3 

22  51  34.282 

3.3247 

-  30  12  18.32 

18.995 

•    o  Andromcdse 

3.8 

22  56  51.596 

2.7500 

+  41  44     5.00 

19.288 

a  Ursaj  Majoris    .      S.  P. 

2.0 

22  56  56.140 

+  3.7470 

+  117  39  19.01 

+  I9.:)64 

a  Pfcgasi  (Markab) 

2.5 

22  59  16.895 

2.9850 

+    14  36  48.43 

19.303 

,  •    ^  Aquarii     . 

4.3 

23     8  37.559 

3.1088 

—     6  38  30.64 

l9.:io9 

«  Cephei 

5.1 

23  14     6.666 

2.4442 

+  67  30  35.23 

1            19.670 

•    T  Pegasi 

4.6 

23  15  11.544 

2.9636 

+  23    8  17.37 

19.657 

0  Piscium    . 

4.3 

23  22  23.282 

+  3.04 1 1 

+     5  46  28.86 

+  19.728 

X  Draconis  .         .      S.  P. 

4.0 

23  24  51.998 

3.6208 

+  110    3  42.86 

19.8:«) 

•    X  Aiidromedce 

3.8 

23  32  10.866 

2.9223 

+  45  51  42.99 

19.472 

(  Piscium    . 

4.3 

23  34  17.555 

3.0841 

+     5     1  48.39 

19.484 

]r  Cephei 

3.5 

23  34  49.965 

2.4158 

+  77     1     5.97 

20.076 

•    f  *  Aqunrii    . 

5.0 

23  38  29.800 

+  3.1169 

--   18  53  14.45 

+  19.960 

•    d  Sculploris 

4.3 

23  43  11.778 

3.1324 

-  28  44   17.92 

19.857 

•    Y^  Octantis   . 

5.3 

23  45  37.365 

3.6880 

-.  82  37  48.59 

19.993 

(vrooinbridge  416:1 

7.0 

23  49  29.210 

2.8656 

+   73  47  53.37 

20.023 

w  Piscium    . 

4.0 

23  53  39.771 

3.0784 

+     6  15  15.43 

19  931 

•  33  Piscium    . 

4.7 

23  59   12.312 

+  3.0709 

-     6  19  22.3:} 

+  2«).l4:i 

'Apparent  rij(Ut  aaotuuiiona  of  stara  ntiu-k***!  w-tth  an  aal«rUk  are  given  aA«r  thoaa  of  standard  atara. 
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JANUARY,    1890. 


• 

OIEOUMPOLAR  STABS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

a  Ursffi  Minoris. 
(PoUris.) 

Mean 
Solar 
Date. 

51  Cephi 

ei  (Hkv.) 

Mean 
Solar 
Date. 

Jan. 

8  Ursffi  Minoris. 

Mean 
Solar 
Date. 

A  Ur8»  MinoriB. 

Right 

Aaoen- 

aion. 

Deollna- 

tion 

North. 

Right 

Aaoen* 

•ion. 

Declina- 
tion 
North, 

Right 

Ancen- 

Bion. 

Declina- 
tion 
North. 

Right 

Aacen- 

aion. 

Deolina- 

tion 

North. 

Jan. 

h     m 

1  18 

+88  43 

Jan. 

h     m 

6  49 

+87  13 

h     m 

18    7 

+86^36 

Jan. 

h     m 

19  32 

+88  57' 

0.3 

S 

36.18 

31.9 

0.5 

3.04 

4.8 

1.0 

8 

31.41 

39.3 

1.0 

44.46 

63.2 

1.3 

35.32 

32.0 

1.5 

3.14 

5.1 

2.0 

31.41 

39.0 

2.0 

43.99 

62.9 

2.3 

34.48 

32.1 

2.5 

3.25 

5.4 

3.0 

31.40 

38.7 

3.0 

43.50 

62.7 

3.3 

33.60 

32.2 

3.5 

3.38 

5.7 

4.0 

31.38 

38.3 

4.0 

43.00 

62.4 

4.3 

32.70 

32.3 

4.5 

3.52 

6.0 

5.0 

31.38 

38.0 

5.0 

42.50 

62.1 

5.3 

31.75 

32.4 

5.5 

3.64 

6.3 

6.0 

31.39 

37.6 

6.0 

42.00 

61.7 

6.3 

30.73 

32.5 

6.5 

3.74 

6.7 

7.0 

31.41 

37.2 

7.0 

41.55 

61.4 

7.3 

29.67 

32.6 

7.5 

3.82 

7.0 

8.0 

31.45 

36.8 

8.0 

41.17 

61.0 

8.2 

28.57 

32.7 

8.5 

3.86 

7.4 

9.0 

31.52 

36.5 

9.0 

40.87 

60.6 

9.2 

27.47 

32.8 

9.5 

3.88 

7.8 

9.9 

31.61 

36.1 

10.0 

40.63 

60.3 

10.2 

26.37 

32.8 

10.5 

3.86 

8.1 

10.9 

31.72 

35.7 

11.0 

40.47 

59.9 

11.2 

25.32 

32.8 

11.5 

3.83 

8.5 

11.9 

31.83 

35.4 

12.0 

40.36 

59.6 

12.2 

24.33 

32.8 

12.5 

3.78 

8.8 

12.9 

31.94 

35.1 

13.0 

40.27 

59.2 

1.3.2 

23.39 

32.8 

13.5 

3.73 

9.1 

13.9 

32.05 

34.8 

14.0 

40.20 

58.9 

14.2 

22.49 

32.8 

14.5 

3,70 

9.4 

14.9 

32.14 

34  5 

15.0 

40.09 

58.6 

15.2 

21.62 

32.9 

15.5 

3.69 

9.7 

15.9 

32.22 

34.2 

16.0 

39.93 

58.3 

16.2 

20.75 

32.9 

16.5 

3.69 

10.0 

16.9 

32.30 

33.9 

17.0 

39.72 

58.0 

17.2 

19.87 

32.9 

17.5 

3.71 

10.3 

17.9 

32.38 

33.6 

18.0 

39.51 

57.7 

18.2 

18.94 

33.0 

18.5 

3.73 

10.6 

18.9 

32.46 

33.2 

19.0 

39.28 

57.4 

19.2 

17.94 

33.0 

19.5 

3.74 

10.9 

19.9 

32.55 

32.9 

20.0 

39.08 

57.1 

20.2 

16.91 

33.0 

20.4 

3.73 

11.3 

20.9 

32.67 

32.5 

21.0 

38.94 

56.7 

21.2 

15.83 

33.0 

21.4 

3.69 

11.6 

21.9 

32.81 

32.2 

22.0 

38.88 

56.3 

22.2 

14.73 

33.0 

22.4 

3.62 

12.0 

22.9 

32.98 

31.8 

23.0 

38.90 

55.9 

23.2 

13.62 

33.0 

23.4 

3.51 

12.3 

23.9 

33.15 

31.5 

24.0 

39.00 

55.6 

24.2 

12.55 

32.9 

24.4 

3.38 

12.7 

24.9 

33.35 

31.2 

25.0 

39.17 

55.2 

25.2 

1 1 .52 

32.9 

25.4 

3.21 

13.0 

25.9 

33.55 

30.9 

26.0 

39.40 

54.9 

26.2 

10.55 

32.8 

26.4 

3.04 

13.3 

26.9 

33.75 

30.6 

27.0 

39.66 

54.6 

27.2 

9.63 

32.7 

27.4 

2.89 

13.6 

27.9 

33.95 

30.3 

28.0 

39.90 

54.3 

28.2 

8.76 

32.6 

28.4 

2.73 

13.9 

28.9 

34.14 

30.1 

29.0 

40.12 

54.0 

29.2 

7.91 

32.5 

29.4 

2.59 

14.1 

29.9 

34.32 

29.8 

30.0 

40.31 

5.3.7 

30.2 

7.06 

32.5 

30.4 

2.47 

14.4 

30.9 

34.51 

29.5 

31.0 

40.47 

53.4 

31.2 

6.19 

32.4 

31.4 

2.35 

14.7 

31.9 

34.68 

29.3 

n.o 

40.61 

53.1 

32.2 

5.27 

32.3 

32.4 

2.23 

15.0  1  32.9 

34.87 

29.0  1 

J^EBKUAKX,    1890. 
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CIRCDMPOLAE  STARS 

• 

Al 

PPARRNl 

*PLA( 

Mean 
Solar 
Date. 

:e8  foe  the  upper  transit  at  wai 

miNG 

Mean 
Solar 
Date. 

TON. 

Meui 
8olw 
Date. 

a  Vrsod  Minoris. 
(Polaris.) 

51  Ceph( 

Bi  (Hbv.) 

Mean 

6  Un»  MiDoris. 

A  Un»  Minoiifl. 

Right 
Ascen- 
sion. 

Declina- 
tion 
yortk. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

□UUftm 

Date. 

Right 
Ascen- 
sion. 

Deollna- 

tion 
North. 

Right 
Ascen- 
sion. 

Deolina- 

tion 

Nofik. 

Feb. 

h     m 

1  17 

+88  43' 

Feb. 

h     m 

6  48 

+  87  13 

Feb. 

h     m 

18    7 

+  86  36' 

Feb. 

b    n 

19  32 

+88  67 

1.3 

s 
65.27 

It 
32.3 

1.4 

62.23 

15.0 

1.9 

s 
34.87 

29.0 

1.0 

40.61 

II 
53.1 

1     2.8 

64.32 

32.3 

2.4 

62.12 

15.3 

2.9 

35.06 

28.7 

2.0 

40.77 

52.8 

3.2 

63.32 

32.2 

3.4 

61.96 

15.6 

3.9 

35.28 

28.4 

2.9 

40.94 

59.4 

4.2 

1 

62.28 

32.1 

4.4 

61.77 

15.9 

4.9 

35.53 

28.1 

3.9 

41.90 

59.1 

5.2 

1 

61.23 

32.0 

5.4 

61.55 

■ 

16.3 

5.9 

35.79 

27.8 

4.9 

41.53 

51.7 

,     6.2 

60.21 

31.9 

6.4 

61.31 

16.6 

6.9 

36.07 

27.5 

5.9 

41.93 

51.3 

7.2 

59.22 

31.7 

7.4 

61.05 

16.9 

7.9 

36.35 

27.2 

6.9 

42.40 

51.0 

8.2 

1 

58.29 

31.5 

8.4 

60.76 

17.2 

8.9 

36.65 

27.0 

7.9 

42.93 

50.7 

9.2 

57.45 

31.4 

9.4 

60.49 

17.4 

9.9 

36.93 

26.8 

8.9 

43.48 

50.4 

'   10.2 

56.63 

31.2 

10.4 

60.22 

17.7 

10.9 

37.20 

26.6 

9.9 

44.05 

50.1 

11.2 

55.87 

31.0 

11.4 

59.96 

17.9 

11.9 

37.46 

26.4 

10.9 

44.60 

49.8 

12.2 

55.13 

30.9 

12.4 

59.72 

18.1 

12.9 

37.70 

26.2 

11.9 

45.10 

49.5 

1 

i:).i 

54.40 

30.7 

13.4 

59.50 

18.3 

13.9 

37.94 

26.0 

19.9 

45.57 

49.3 

M.l 

53.66 

30.6 

14.4 

59.29 

18.6 

14.9 

38.19 

25.8 

13.9 

46.01 

49.0 

15.1 

52.85 

30.5 

15.4 

59.08 

18.8 

15.9 

38.42 

25.5 

14.9 

46.41 

48.7 

16.1 

52.02 

30.3 

16.4 

58.87 

19.1 

16.8 

38.68 

25.3 

15.9 

46.82 

48.4 

17.1 

51.13 

30.2 

17.4 

58.63 

19.4 

17.8 

38.97 

25.0 

16.9 

47.27 

48.1 

18.1 

50.2:J 

30.0 

18.4 

58.35 

19.7 

18.8 

39.27 

24.8 

17.9 

47.80 

47.8 

19.1 

49.32 

29  9 

19.4 

58.04 

19.9 

19.8 

39.60 

24.6 

18.9 

48.40 

47.5 

,  20.1 

48.44 

29.7 

20.4 

57.71 

20.2 

20.8 

39.93 

24.4 

19.9 

49.09 

47.2 

21.1 

47.61 

2l>.4 

21.4 

57.34 

20.4 

21.8 

40.27 

24.2 

20.9 

49.84 

46.9 

'  22.1 

46.8:) 

2l».2 

22.4 

56.98 

20.6 

22.8 

40.61 

24.0 

21.9 

50.66 

46.6 

2:).! 

46.15 

28.9 

23.4 

5(>.60 

20.8 

23.8 

40.94 

2:1.9 

22.9 

51.50 

46.4 

'  24.1 

1 

45.51 

28.7 

24.4 

56.24 

21.0 

24.8 

41.27 

23.8 

23.9 

52.33 

46.1 

25.1 

44.91 

28.5 

25.3 

55.91 

1 

1        21.2 

25.8 

41.58 

23.6 

24.9 

1 

53.15 

45.9 

26.1 

44.33 

28.2 

2t5.3 

55.58 

21.3 

26.8 

41.87 

23.5 

25.9 

5:).92 

45.7 

27.1 

43.75 

28.0 

27.3 

55.26 

21.5 

27.8 

42.18 

23.4 

26.9 

54.66 

45.0   ' 

28.1 

1      43.13 

27.8 

28.3 

54.96 

21.7 

28.8 

42.48 

23.3 

27.9 

55.37 

45.3 

29.1 

1 

42.49 

27.6 

29.3 

54.66 

21.9 

29.6 

42.80 

23.1 

98.9 

56.07 

45.1 

1 

• 

29.9 

56.80 

44.8 

1 
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UiROUMPOLAE  STARS 

■ 

APPARENT  PLACES  FOE  THE  UPPEE  TBANSIT  AT  WASHINGTON. 

• 

• 

a  UrssD  Miiioris. 
(Polaris.) 

51  Ceph< 

3i  (Hev.) 

8  UrwB  Miuoris. 

X  UrssB  MinoriB. 

Mean 
Solar 
Date. 

\ 

Mean 
Solar 
Date. 

MeMi 
Sohir 
Date. 

Mean 
Sular 
Date. 

Right 
Ascen- 
sion. 

Deolina- 

tiou 
North, 

Right 
Ascen- 
sion. 

li     m 

6  48 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

DeoUna- 

tion 
North. 

Right 
Ascen- 
sion. 

Declhia- 

tiou 

North. 

Mar. 

h     ID 

1  17 

+  88  43 

Mar. 

+87  13 

Mar. 

h     ni 

18    7 

+86  36 

Mar. 

h     m 

19  32 

+88  57 

1.1 

s 
42.49 

27.6 

1.3 

54.66 

21.9 

1.8 

42.80 

23. 1 

1.9 

s 
56.60 

44.8 

2.1 

41.81 

27.4 

2.3 

54.32 

22.1 

2.8 

43.12 

22.9 

2.9 

57.58 

44.6 

3.1 

41.10 

27.2 

3.3 

53.98 

22.3 

3.8 

43.48 

22.7 

3.9 

58.39 

44.3 

4.1 

40.36 

26.9 

4.3 

53.61 

22.5 

4.8 

43.84 

22.6 

4.9 

59.30 

44.0 

5.1 

39.65 

26.7 

5.3 

5.3.21 

22.7 

5.8 

44.22 

22.4 

5.9 

60.27 

43.8 

6.1 

38.99 

26.4 

6.3 

52.79 

22.9 

6.8 

44.60 

22.3 

6.9 

61.28 

43.6 

7.1 

38.37 

26.1 

7.3 

52.35 

23.0 

7.8 

44.99 

22.2 

7.9 

62.34 

43.4 

8.1 

37.83 

25.8 

8.3 

51.91 

23.2 

8.8 

45.36 

22.2 

8.9 

63.41 

43.2 

9.1 

37.35 

25.5 

9.3 

51.48 

23.3 

9.8 

45.74 

22.1 

9.9 

64.45 

43.0 

10.1 

36.94 

25.3 

10.3 

51.07 

23.4 

10.8 

46.10 

22. 1 

10.8 

65.45 

42.9 

11.1 

36..57 

25.0 

11.3 

50.67 

23.5 

11.8 

46.43 

22.0 

11.8 

66.41 

42.7 

I'^l 

36.22 

24.7 

12.3 

50.32 

23.6 

12.8 

46.76 

22.0 

12.8 

67.31 

42.6 

13.1 

35.86 

24.4 

13.3 

49.97 

23.7 

13.8 

47.07 

21.9 

13.8 

68.17 

42.4 

M.l 

35.47 

24.2 

14.3 

49.63 

23.8 

14.8 

47.38 

21.9 

14.8 

69.01 

42.3 

15.1 

35.04 

23.9 

15.3 

49.28 

23.9 

15.8 

47.70 

21.8 

15.8 

69.89 

42.1 

16.1 

34.58 

23.7 

16.3 

48.93 

24.0 

16.7 

48.04 

21.7 

16.8 

70.79 

41.9 

17.1 

34.08 

23.4 

17.3 

48.54 

24.1 

17.7 

48.40 

21.6 

17.8 

71.78 

41.6 

18.1 

33.59 

23.1 

18.3 

48.14 

24.3 

18.7 

48.78 

21.6 

18.8 

72.82 

41.6 

19.1 

33.12 

22.8 

19.3 

47.69 

24.4 

19.7 

49.16 

21.5 

19.8 

73.94 

41.4 

20.1 

32.69 

22.5 

20.3 

47.23 

24.5 

20.7 

49.56 

21.5 

20.8 

75.11 

41.3 

21.1 

32.34 

22.2 

91.3 

46.75 

24.5 

21.7 

49.94 

21.5 

21.8 

76.31 

41.1 

22.1 

32.04 

21.9 

22.3 

46.28 

24.6 

22.7 

50.34 

21.6 

22.8 

77.51 

41.0 

23.1 

31.62 

21.5 

23.3 

4S.83 

24.6 

23.7 

50.70 

21.6 

23.8 

78.69 

40.9 

24.0 

31.64 

21.2 

24.3 

45.40 

24.6 

24.7 

51.05 

21.6 

24.8 

79.81 

40.9 

25.0 

31.51 

20.9 

2S.3 

44.98 

24.6 

25.7 

51.39 

21.7 

25.8 

80.88 

40.8 

26.0 

31.38 

20.6 

26.3 

44.58 

24.6 

26.7 

51.73 

21.7 

26.8 

81.91 

40.8 

27.0 

31.24 

20.3 

27.3 

44.20 

24.7 

27.7 

52.04 

21.7 

27.8 

82.91 

40.7 

28.0 

31.07 

20.1 

28.3 

43.84 

24.7 

28.7 

52.38 

21.8 

28.8 

83.91 

40.6 

1 

29.0 

30.87 

19.8 

29.3 

43.45 

24.7 

29.7 

52.72 

21.8 

29.8 

84.93 

1 

1 

40.5 

30.0 

30.65 

19.5 

30.3 

43.05 

24.8 

30.7 

53.07 

21.8 

30.8 

86.01 

40.4 

31.0 

30.40 

19.2 

31.3 

42.63 

24.8 

31.7 

53.44 

21.8 

31.8 

87.16 

40.3 

32.0 

30.15 

18.9 

32.3 

42.19 

24.9 

32.7 

53.81 

21.8 

32.8 

88.34 

40.2 

^VPRIL,    1890 


305 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Bolsr 
Date. 


Apr. 

1.0 
9.0 
3.0 
4.0 


6.0 
6.0 
7.0 
6.0 


9.0 
10.0 
11.0 
19.0 


13.0 
14.0 
15.0 
16.0 


17.0 
18.0 
19.0 
90.0 


91.0 
99.0 
93.0 
94.0 


95.0 
96.0 
97.0 
98.0 

98.9 
99.9 
30.9 
31.9 


a  Unm  Minoru. 
(Polaris.) 


Right 

Aaoen. 

•ion. 


D«oIiDa- 

tion 

Hortk. 


h    m 

1  17 

8 

30.15 
99.95 
99.79 

99.70 


99.70 
99.76 
99.87 
30.00 

30.14 
30.97 
30.34 
30.40 

30.49 
30.49 
30.44 
30.50 

30.61 
30.79 
31.04 
31.36 

31.70 
39.09 
39.45 
39.78 

33.10 
33.36 
33.61 
33.85 

34.10  I 
34.40 
34.77 
35.99 


+88  43 


ft 
18.9 

18.6 

18.9 

17.9 


17.5 
17.9 
16.9 
16.6 

16.3 
16.0 
15.7 
15.5 

15.9 
14.9 
14.6 
14.3 

14.0 
1.3.7 
13.3 
13.0 

19.7 
19.4 
19.1 
11.9 

11.6 
11.4 
II. I 

10.9 

10.5 

10.3 

10.0 

9.6 


Solar 
Date. 


Apr. 

1.3 
9.3 
3.9 
4.9 


6.9 
6.9 
7.9 

8.9 


9.9 
10.9 
11.9 
19.9 


13.9 
14.9 
15.9 
16.9 


17.9 
18.9 
19.9 

90.9 

91.9 
99.9 
93.9 
94.9 

95.9 
96.9 
97.9 
98.9 

99.9 
30.9 
31.9 


51  Gephei  (Ubv.) 


Bight 

Asoen- 

•ion. 


b     ID 

6  48 

8 

49.19 
41.79 
41.96 
40.78 


40..19 
39.86 
.39.45 
39.06 

38.69 
.38.34 
37.99 
37.64 

37.98 

:)6.89 

36.48 
36.04 

35.59 
35.16 
34.71 
34.30 


33.93 
33.67 
33.93 
39.99 


39.60 
39.97 
31.93 
31.57 

31.10 
30.80 
30.49 


Doclina- 

tion 

ITortk, 


4-87  13 


I 


94.9 
94.9 
94.9 
94.9 

94.8 
94.8 
94.7 
94.7 

94.6 
94.5 
94.5 
91.4 

94.4 
94.3 
94.3 
94.3 

94.9 
94.1 
94.0 
93.8 

93.6 
93.5 
9:).3 
93.9 

93.1 
9:1.0 
99.9 
99.7 

99.6 
99.5 
99.3 


Mean 
Solar 

Date. 


6  Vnsd  MiDoris. 


Apr. 

1.7 
9.7 
3.7 

4.7 


5.7 
6.7 
7.7 

8.7 

9.7 
10.7 
11.7 
19.7 

13.7 
14.7 
15.7 
MJ.7 


17.7 
18.7 
19.7 
90.7 


91.7 
99.7 
93.7 
94.7 

95.7 
96.7 
97.7 
98.7 

99.7 
30.6 
31.6 


Bight 

Aaoen- 

sion. 


h     m 

18    7 

8 

53.81 
54.91 
54.58 
54.96 


55.33 
55.68 
56.01 
56.31 

56.61 
56.90 
57.18 
57.48 

57.80 
58.19 
58.46 

56.80 

59.13 
59.46 
59.79 
60.09 


60.36 
60.69 
60.87 
61.19 


61.39 
61.65 
61.93 
69.99 

69.59 
69.81 
63.10 


DeoUna 

tion 
North. 


+86  36 


91.8 
91.9 
91.9 
99.0 


99.9 
99.3 
99.4 
99.5 


99.7 
99.8 
99.9 
93.0 

93.0 
93.1 
93.9 
93.4 

93.5 
93.7 
93.9 
94.1 


94.3 
94.5 
94.7 
94.9 

95.1 
95.9 
95.4 
95.5 

95.7 
95.9 
96.9 


Mean 

Solar 
Date. 


X  IJiuB  Minoik. 


Apr. 

1.8 
9.8 
3.8 
4.8 


5.8 
6.8 

7.8 
8.8 

9.8 
10.8 
11.8 
19.8 

13.8 
14.8 
15.8 
16.7 

17.7 
18.7 
19.7 
90.7 


91.7 
99.7 
93.7 
94.7 


95.7 
96.7 

97.7 
98.7 

99.7 
30.7 
31.7 


Bight 

Aaocn- 

aion. 

Deolina- 

Uon 

JVertA. 

h     m 

19  33 

+88  67 

98.34 

40.9 

99.58 

40.1 

30.85 

40.0 

39.19 

40.0 

33.36 

40.0 

34.57 

40.0 

35.70 

40.0 

36.79 

40.0 

37.89 

40.1 

38.79 

40.1 

39.78 

40.1 

40.79 

40.1 

41.84 

40.0 

49.94 

40.0 

44.19 

40.0 

45.39 

40.0 

46.56 

40.1 

47.60 

40.1 

49.09 

40.9 

50.17 

40.3 

51.98 

40.4 

59.39 

40.5 

53.39 

40.6 

54.97 

40.7 

55.94 

40.7 

56.93 

40.8 

57.98 

40.9 

58.37 

40.9 

59.49 

41.0 

60.64 

41.1 

61.81 

41.9 

I. 


20 
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OIRODMPOLAR  STARS 

. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Moau 
Solar 
Dato. 

a  Ur8£D  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

May 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 
Date. 

May 

8  Urom  Minoris. 

Mean 
Solar 
Date. 

May 

A  UrssB  Minoris. 

Hight 

Asoen- 

sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

May 

b     m 

1  17 

+  88  43 

h     m 

6  48 

+  87^  13 

h     m 

18    8 

+86  36 

h     m 

19  34 

+88  57 

1.9 

35.22 

9.6 

1.2 

30.42 

22.3 

1.6 

3.10 

26.2 

1.7 

s 
1.81 

it. 2 

12.9 

35.72 

9.3 

2.2 

30.03 

22.1 

2.6 

3.37 

26.4 

2.7 

2.94 

41.4 

3.9 

36.28 

9.1 

3.2 

29.66 

21.9 

3.6 

3.62 

26.7 

3.7 

4.04 

41.5 

4.9 

36.88 

8.8 

4.2 

29.33 

21.7 

4.6 

3.85 

27.0 

4.7 

5.05 

41.7 

5.9 

37.48 

8.6 

5.2 

29.02 

21.5 

5.6 

4.05 

27.2 

5.7 

6.01 

41.9 

6.9 

38.08 

8.4 

6.2 

28.75 

21.3 

6.6 

4.24 

27.5 

6.7 

6.88 

42.1 

7.9 

38.64 

8.2 

7.2 

28.51 

21.1 

7.6 

4.43 

27.7 

7.7 

7.70 

42.2 

8.9 

39.16 

8.0 

8.2 

28.27 

20.9 

8.6 

4.59 

27.9 

8.7 

8.48 

42.4 

9.9 

39.64 

7.8 

9.1 

28.03 

20.7 

9.6 

4.77 

28.2 

9.7 

9.28 

42.5 

10.9 

40.09 

7.6 

10.1 

27.79 

20.5 

10.6 

4.96 

28.4 

10.7 

10.11 

42  7 

11.9 

40.54 

7.3 

11.1 

27.54 

20.4 

11.6 

5.16 

28.6 

11.7 

10.99 

42.8 

12.9 

41.02 

7.1 

12.1 

27.25 

20.2 

12.6 

5.38 

28.8 

12.7 

11.89 

43.0 

13.9 

41.55 

6.8 

13.1 

26.96 

20.0 

13.6 

5.58 

29.1 

13.7 

12.85 

43.1 

14.9 

42.12 

6.6 

14.1 

26.66 

19.8 

14.6 

5.80 

29.3 

14.7 

13.84 

43.3 

15.9 

42.77 

6  3 

15.1 

26.34 

19.6 

15.6 

6.00 

29.6 

15.7 

14.83 

43.5 

16.9 

43.48 

6.1 

16.1 

26.05 

19.3 

16.6 

6.19 

29.9 

16.7 

15.79 

43.7 

17.9 

44.24 

5.9 

17.1 

25.77 

19.1 

17.6 

6.35 

30.2 

17.7 

16.71 

43.9 

18.9 

45.03 

5.7 

18.1 

25.53 

18.8 

18.6 

6.50 

30.5 

18.7 

17.54 

44.2 

29.9 

45.81 

5.5 

19.1 

25.31 

18.5 

19.6 

6.64 

30.8 

19.7 

18.30 

44.4 

20.9 

46.57 

5.3 

20.1 

25.12 

18.2 

20.6 

6.76 

31.1 

20.7 

19.01 

44.6 

21.9 

47.28 

5.2 

21.1 

24.94 

18.0 

21.6 

6.87 

31.4 

21.7 

19.69 

44.9 

22.9 

47.94 

5.0 

22.1 

24.80 

17.7 

22.6 

6.97 

31.7 

22.6 

20.32 

45.1 

23.9 

48.59 

4.9 

23.1 

24.64 

17.5 

23.6 

7.09 

31.9 

23.6 

20.97 

45.3 

24.9 

49.19 

4.7 

24.1 

24.45 

17.3 

24.6 

7.20 

32.2 

24.6 

21.65 

45.5 

25.9 

49.82 

4.5 

25.1 

24.26 

17.0 

25.6 

7.33 

32.0 

25.6 

22.38 

45.7 

26.9 

50.46 

4.3 

26.1 

24.06 

16.8 

26.6 

7.47 

32.7 

26.6 

23.14 

45.9 

27.9 

51.17 

4.1 

27.1 

23.83 

J  6.6 

27.6 

7.62 

33.0 

27.6 

23.96 

46.1 

28.9 

51.93 

3.9 

28.1 

23.62 

16.3 

28.6 

7.75 

33.3 

28.6 

24.72 

46.3 

29.9 

52.77 

3.7 

29.1 

23.40 

16.1 

20.6 

7.88 

33.6 

29.6 

25.50 

46.6 

30.9 

53.67 

3.6 

30.1 

23.21 

15.8 

30.6 

7.98 

34.0 

30.6 

26.24 

46.9 

31.9 

54.58 

3.4 

31.1 

23.04 

15.5 

31.6 

8.06 

34.3 

31.6 

26.90 

47.2 

32.9 

55.48 

3.3 

32.1 

22.90 

15.1 

32.6 

8.11 

34.6 

32.6 

27.49 

47.4 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


M6M1 

SoUr 
IMto. 


Jane 

1.9 
2.9 
3.9 

4.8 


5.8 
6.8 

7.8 
8.8 


9.8 
10.8 
lt.8 
12.8 


13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
80.8 

31.8 

22.8 
23.8 

24.8 


25.8 
26.8 
27.8 
28.8 


a  UrsiB  MinorU. 
(Polaris.) 


Right 
Ascen- 
sion. 


h     m 

1  17 

55.48 
56.33 
57.15 
57.08 


58.80 
50.62 
60.44 
6J.33 

62.23 
63.12 
64.02 
64.91 

65.81 
66.70 
67.59 
68.49 

69.38 
70.31 
71.25 
72.19 

73.13 
74.07 
75.01 
75.95 

76.89 
77.83 
78.77 
79.72 


Declina- 
tion 
Horth. 


29.8 

80.68 

30.8 

81.64 

31.8 

82.60 

+88  43 

3.3 
3.2 
S.1 
3.1 


3.0 
2.9 

2.8 
2.7 

2.6 
2.5 
2.4 
2.2 

2.2 
2.1 

2.0 
2.0 

2.0 
2.0 
1.9 
1.9 


1.9 
1.9 
1.8 
1.7 


1.7 
1.7 
1.7 
1.7 

1.7 
1.8 
1.8 


51  Cepbei  (Hbv.) 


Mean 

8ol«r 
I>at«. 


June 

I.I 
2.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.1 

9.1 
10.1 
11.1 
12.1 

13.1 
14.1 
15.1 
16.0 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 


Right 

Ascen- 

iion. 


h     m 

6  48 

22.90 
22.80 
22.73 
22.67 


22.63 
22.59 
22.53 
22.45 


22.36 
22.25 
22.14 
22.04 

21.96 
21.90 
21.87 
21.88 

21.91 
21.96 
22.00 
22.04 

22.05 
22.07 
22.06 
22.04 

22.02 
22.04 
22.06 
22.12 

22.21 
22..'M 
22.49 


Declina- 
tion 
North. 


+87  13 

15.1 
14.8 
14.5 
14.2 

14.0 
13.7 
13.4 
13.2 


Mean 
Solar 
Date. 


6  Ume  Minoris. 


Jane 

1.6 
2.6 
3.6 
4.6 


5.6 
6.5 
7.5 
8.5 


12.9 

9.5 

12.7 

10.5 

12.4 

11.5 

12.1 

12.5 

11.8 

13.5 

11.4 

14.5 

11.1 

15.5 

10.7 

16.5 

10.4 

17.5 

10.1 

18.5 

9.8 

19.5 

9.5 

20.5 

9.3 

21.5 

9.0 

22.5 

8.7 

23.5 

8.4 

24.5 

8.1 

25.5 

7.8 

26.5 

7.5 

27.5 

7.1 

28.5 

6.8 

29.5 

6.5 

30.5 

6.1 

31.5 

Right 

AaoeU' 

•ion. 


h     nt 

18    8 

s 

8.11 
8.15 
8.16 
8.18 


8.18 
8.20 
8.22 
8.25 


8.30 
8.34 
8.38 
8.40 

8.41 
8.39 
8.35 
8.30 

8.23 
8.17 
8.11 
8.05 

8.01 
7.97 
7.93 
7.89 

7.85 
7.77 
7.69 
7.58 

7.44 
7.29 
7.13 


Deolina 

tion 
North. 


+  86  36 

/» 
34.6 

35.0 

35.3 

35.6 


35.9 
36.1 
36.4 
36.7 

37.0 
37.3 
37.6 
37.9 

38.3 
38.7 
39.0 
39.3 


39.7 
40.0 
40.2 
40.5 


40.8 
41.1 
41.3 
41.7 

42.0 
42.3 

42.7 
43.0 

43.4 
43.7 
44.0 


Mean 
SoUr 
Date. 


Jnni* 

1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 


9.6 
10.6 
11.6 
12.6 

13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.5 


29.5 
30.5 
31.5 


X  Vnm  Minoris. 

Right 

Afic«ii- 

■lon. 

Declina- 
tion 
North. 

Il       ID 

19  34 

+88  67 

S 

27.49 

it 

47.4 

27.99 

47.7 

28.42 

48.0 

28.81 

48.3 

29.17 

48.6 

29.55 

48.8 

29.97 

49.1 

30.43 

49.3 

30.93 
31.44 
31.96 
32.48 

32.94 
33.33 
33.65 
33.90 

34.09 
34.25 
34.39 
34.56 


34.76 
35.01 
35.29 
35.57 


35.85 
36.08 
36.25 
36.34 

36.35 
36.28 
36.15 


49.6 
49.8 
50.1 
60.4 

50.7 
51.1 
51.4 
51.7 

52.1 
52.4 
52.6 
52.9 


53.2 
53.4 
53.7 
54.0 


54.3 

54.7 
55.0 
55.4 

55.7 
56.1 
56.4 
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OIROUMPOLAB  STABS. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Dato. 


July 

1.8 
2.8 
3.8 
4.8 


5.8 
6.8 
7.8 


a  Ursffi  Minons. 
(Polaris.) 


Kight 
Ascen- 
sion. 


h    m 

1  18 

■ 

i23.56 
24.52 

25.48 


2C.44 
27.40 
28.36 


Declina- 
tion 
Korth, 


+88  43 


It 


8.8 

29.32 

9.8 

30.27 

10.8 

31.23 

11.7 

32.18 

12.7 

33.14 

13.7 

34.10 

14.7 

35.05 

15.7 

36.01 

16.7 

36.96 

17.7 

37.92 

18.7 

38.85 

19.7 

39.78 

20.7 

40.71 

21.7 

41.64 

22.7 

42.57 

23.7 

43.51 

24.7 

44.44 

25.7 

45.37 

26.7 

46.30 

27.7 

47.23 

28.7 

48.12 

29.7 

49.00 

30.7 

49.89 

31.7 

50.77 

32.7 

51.66 

1.8 
1.9 
2.0 
2.1 


2.1 
2.2 
2.2 
2.2 


2.3 
2.3 
2.4 
2.5 


2.6 
2.7 
2.8 
3.0 


3.1 
3.2 
3.3 
3.4 

3.5 
3.6 
3.7 
3.9 

4.0 
4.2 
4.4 

4.6 

4.8 
5.0 
5.2 
5.4 


Hean 
Solar 
Date. 


July 

1.0 
2,0 
3.0 
4.0 


5.0 
6.0 
7.0 
8.0 


9.0 
10.0 
11.0 
12.0 


13.0 
14.0 
15.0 
16.0 

17.0 
18.0 
19.0 
20.0 

20.9 
21.9 
22.9 
23.9 


24.9 
25.9 
26.9 
27.9 


28.9 
29.9 
30.9 
31.9 
32.9 


51  Cephei  (Hbv.) 


Bight 

Aacen> 

sion. 


Declina- 
tion 
North. 


h    m 

6  48 

22.49 
22.64 
22.81 
22.98 


23.11 
23.24 
23.35 
23.44 

23.55 
23.66 

23.80 
23.97 

24.18 
24.41 
24.66 
24.90 

25.16 
25.40 
25.62 
25.82 

26.01 
26.19 
26.39 
26.61 


26.85 
27.13 
27.43 
27.77 


28.12 
28.48 
28.83 
29.17 
29.60 


+87  12 

II 
66.1 

65.8 

65.5 

65.3 


65.0 
64.7 
64.5 
64.2 

63.9 
63.5 
63.2 
62.9 


62.5 
62.2 
61.9 
61.6 


61.4 
61.1 
60.8 
60.6 

60.3 
60.1 
59.8 
59.5 

59.2 

58.8 
58.5 
58.2 

57.9 
57.7 
67.4 
57.2 
57.0 


Hean 
Solar 
Date. 


6  UrssB  Minoris. 


July 

1.5 
2.5 
3.5 
4.5 


5.5 
6.5 
7.5 

8.5 

9.5 
10.5 
11.5 
12.4 

13.4 
14.4 
15.4 
16.4 


17.4 
18.4 
19.4 
20.4 


21.4 
22.4 
23.4' 
24.4 

25.4 
26.4 
27.4 
28.4 

29.4 
30.4 
31.4 
32.4 


Right 
Ascen- 
sion. 


h    m 

18    8 

s 
7.13 

6.96 

6.79 

6.64 


6.49 
6.37 
6.25 
6.10 


5.96 
5.80 
5.63 
5.44 

5.22 
6.00 
4.76 
4.53 


4.31 
4.09 
3.89 
3.68 


3.49 
3.28 
3.09 
2.86 

2.60 
2.31 
2.00 
1.69 

1.36 
1.04 
0.73 
0.43 


Declina- 
tion 
North. 


Mean 
Solar 
Date. 


X  UrsiB  Minoris. 


+86  36 


44.0 
44.3 
44.5 
44.8 


45.1 
45.3 
45.6 
45.9 

46.2 
46.5 
46.9 
47.2 

47.5 

47.8 
48.1 
48.3 

48.6 
48.8 
49.0 
49.3 


49.5 
49.8 
50.1 
50.4 


60.6 
50.9 
51.2 
51.5 

51.7 
51.9 
52.1 
52.3 


July 

1.5 
2.5 
3.5 
4.5 


5.5 
6.5 

7.5 
8.5 

9.6 
10.5 
11.5 
12.5 

13.5 
14.5 
15.5 
16.5 

17.5 
18.5 
19.5 
20.5 

21.5 
22.5 
23.5 
24.5 


Right 
Ascen- 
sion. 


h    m 

19  34 

s 
36.15 
35.99 
35.82 
35.67 


35.58 
35.53 
35.49 
35.48 


35.45 
35.39 
35.25 
35.06 

34.82 
34.43 
34.05 
33.64 

33.24 
32.88 
32.56 
32.26 

31.99 
31.72 
31.43 
31.08 


Declina- 
tion 
North, 


25.5 

30.65 

26.5 

30.15 

27.5 

29.57 

28.5 

28.91 

29.5 

28.21 

30.5 

27.49 

31.6 

26.79 

32.6 

26.15 

+88  57 


II 
56.4 

56.8 

57.1 

57.4 


57.6 
57.9 
58.2 
58.6 

58.9 
59.2 
59.6 
60.0 

60.3 
60.7 
61.0 
61.3 

61.6 
61.9 
62.2 
62.5 

62.7 
63.1 
63.4 
63.7 


64.1 
64.4 
64.8 
65.1 


65.5 
65.8 
66.0 
66.3 


AUGUST,   1890. 
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0IR0U»IPOLAE  STABS 

). 

APPABBNT  PLACES  FOB  THE  UPPER  TBANHIT  AT  WASHINGTON. 

Mean 
Solar 
Ditto. 

a  UrsA  Blinoris. 
(PoUris.) 

flolar 
Date. 

51  Cephei  (Hxy.) 

1 

Mean 
Solar 
Dato. 

6  XJntb  Minoria. 

Mean 
Solar 
Date. 

X  Vnm  Hinoris. 

RlKht 

Aacieii- 

•ion. 

Declioa- 

tion 

Horik, 

Bight 

Aaoen- 

aion. 

Declina- 
tion 
North, 

Bight 

Aacen- 

akm. 

Deolina. 

tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Aug. 

h    m 

1  18 

+88  43 

Aug. 

b    m 

648 

4-87  12 

Aug. 

h    m 

18    7 

+86  36' 

Aug. 

h    m 

19  33 

+88  58 

1.7 
2.7 
3.7 
4.7 

51.66 
52.50 
53.29 
54.12 

1/ 
5.4 

5.6 

5.8 

6.0 

1.9 
2.9 
3.9 
4.9 

29.60 
29.79 
30.08 
30.96 

57.0 
56.8 
56.5 
56.3 

1.4 
2.4 
3.4 
4.4 

60.43 
60.16 
59.88 
60.61 

52.3 
52.5 
52.7 
52.9 

1.5 
2.5 
3.5 
4.4 

a 
86.15 

85.52 

84.95 

84.39 

w 

6.3 
6.6 
6.9 
7.2 

5.7 
6.7 
7.7 

8.7 

54.99 
55.92 

56.86 
57.83 

6.1 
0.3 
6.5 
6.7 

5.9 
6.9 
7.9 
8.9 

30.65 
30.96 
31.31 
31.67 

56.0 
55.7 
55.5 
55.2 

5.4 
6.4 
7.4 

8.4 

59.33 
59.04 
58.73 
58.40 

53.1 
53.4 
53.6 
53.9 

5.4 
6.4 
7.4 
8.4 

83.84 
83.27 
82.65 
81.94 

7.4 

7.8 
8.1 
8.4 

9.7 
10.7 

n.7 

13.7 

58.77 
50.67 
60.53 
61.30 

7.0 
7.2 
7.5 
7.8 

9.9 
10.9 
11.9 
12.9 

32.07 
32.47 
32.89 
33.33 

54.9 
54.6 
54.4 
54.2 

9.4 
10.4 
11.4 
12.4 

58.06 
57.70 
57.34 
56.98 

54.1 
54.3 
54.5 
54.7 

9.4 
10.4 
11.4 
12.4 

81.18 
80.34 
79.45 
78.53 

8.8 
9.1 
9.4 
9.7. 

13.7 
14.7 
15.7 
16.6 

62.04 
62.72 
63.39 
64.07 

8.0 
8.3 
8.5 

8.8 

13.9 
14.9 
15.9 
16.9 

33.73 
34.12 
34.49 
34.85 

54.0 
53.8 
63.6 
53.4 

13.4 
14.4 
15.4 
16.4 

56.62 
56.27 
55.94 
55.61 

54.9 
55.0 
55.1 
55.3 

13.4 
14.4 
15.4 
16.4 

77.63 
76.74 
75.90 
75.10 

9.9 
10.2 
10.4 
10.7 

17.6 
18.6 
19.6 
20.6 

64.78 
65.51 
66.32 
67.15 

9.0 
9.2 
9.5 
9.7 

17.9 
18.9 
19.9 
20.9 

35.20 
35.55 
35.92 
36.31 

53.2 

53.0 
52.8 
52.6 

17.4 
18.3 
19.3 
20.3 

55.30 
54.96 
54.63 
54.28 

55.4 
55.6 
55.8 
5C.0 

17.4 
18.4 
19.4 
20.4 

74.34 
73.50 
72.89 
72.00 

10.9 
11.2 
11.5 
11.7 

21.6 
22.6 
23.6 
24.6 

68.01 
68.87 
69.69 
70.49 

9.9 
10.2 
10.5 
10.9 

21.9 
22.9 
23.9 
24.9 

36.73 
37.18 
37.65 
38.15 

52.3 
52.1 
51.9 
51.6 

21.3 
22.3 
23.3 
24.3 

53.93 
63.53 
53.13 
52.71 

56.2 
56.4 
66.5 
66.7 

21.4 
22.4 
23.4 
24.4 

71.13 
70.19 
69.15 
68.06 

12.0 
12.3 
12.6 
12.9 

23.6 
26.6 
27.6 
28.6 

71.20 
71.87 
72.48 
73.04 

11.2 
11.5 
11.9 
12.2 

25.8 
26.8 
27.8 
28.8 

38.66 
39.15 
39.64 
40.11 

51.5 
51.3 
51.1 
51.0 

25.3 
26.3 
27.3 
28.3 

52.28 
51.85 
51.44 
51.04 

66.8 
56.9 
57.0 
57.1 

25.4 
26.4 
27.4 
28.4 

66.92 
65.74 
64.60 
63.45 

13.2 
13.4 
13.7 
13.9 

29.6 
'  30.6 
'  31.6 

'  32.6 

1 

73.58 
74.13 
74.72 
75.34 

1 

12.5 
12.8 
13.0 
13.3 

29.8 
30.8 
31.8 
32.8 

40.55 
40.98 
41.39 
41.82 

50.9 
50.7 
50.6 
60.4 

• 

29.3 
30.3 
31.3 
32  3 

50.66 
50.29 
49.92 
49.55 

57.2 
57.3 
67.4 
57.5 

29.4 
30.4 
31.4 
32.4 

62.39 
61.36 
60.36 
60.38 

14.1 
14.3 
14.5 
14.7 

• 
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OIROUMPOLAE  STABS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Vnad  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

Sept. 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 
Dato. 

Sept. 

6  Ursa  Minoris. 

Mean 

SnlAF 

A  UrsfB  Minoris. 

Kight 

Aacen* 

aion. 

Declina- 
tion 
North. 

Right 

Aacen- 

aion. 

Declina- 
tion 
North. 

Bight 

Aaeen- 

aion. 

Declina. 

tion 

North. 

Date. 

Right 

Aacen - 

aion. 

Deolina- 

tion 
North. 

Sept. 

h     m 

1  19 

+  88  43' 

h    m 

648 

+87  12 

h    m 

18    7 

+86  36' 

Sept. 

h     m 

19  33 

+88  58 

1.6 

B 

15.34 

13.3 

1.8 

41.82 

50.4 

1.3 

49.55 

57.5 

1.4 

59.38 

14.7 

2.6 

16.01 

13.6 

2.8 

42.23 

50.2 

2.3 

49.17 

57.6 

2.4 

58.40 

15.0 

3.6 

16.71 

13.9 

3.8 

42.69 

50.0 

3.3 

48.79 

57.8 

3.4 

57.38 

15.2 

4.6 

17.42 

14.2 

4.8 

43.17 

49.8 

4.3 

48.38 

57.9 

4.4 

56.29 

15.5 

5.6 

18.13 

14.6 

5.8 

43.69 

49.6 

5.3 

47.96 

58.1 

5.4 

55.14 

15.7 

6.6 

18.80 

14.9 

6.8 

44.22 

49.6 

6.3 

47.51 

58.2 

6.4 

53.92 

16.0 

7.6 

19.40 

15.3 

7.8 

44.76 

49.3 

7.3 

47.08 

58.3 

7.4 

52.66 

16.2 

8.6 

19.96 

15.6 

8.8 

45.29. 

49.2 

8.3 

46.63 

58.3 

8.4 

51.35 

16.4 

9.6 

20.43 

16.0 

9.8 

45.83 

49.1 

9.3 

46.20 

58.4 

9.4 

50.04 

16.6 

10.6 

20.88 

16.4 

10.8 

46.35 

49.0 

10.3 

45.77 

58.4 

10.3 

48.75 

16.8 

11.6 

21.27 

16.7 

11.8 

46.84 

48.9 

11.3 

45.36 

58.4 

11.3 

47..'>3 

16.9 

12.6 

21.65 

17.U 

12.8 

47.31 

48.8 

12.3 

44.96 

58.4 

12.3 

46.32 

17.1 

13.6 

22.06 

17.3 

13.8 

47.76 

48.7 

13.3 

44.57 

58.6 

13.3 

45.18 

17.2 

14.6 

22..50 

17.7 

14.8 

48.21 

48.6 

14.3 

44.18 

58.5 

14.3 

44.05 

17.4 

15.6 

23.00 

18.0 

15.8 

48.67 

48.5 

15.3 

43.79 

58.6 

15.3 

42.94 

17.6 

16.6 

23.52 

18.3 

16.8 

49.14 

48.4 

16.3 

43.39 

58.6 

16.3 

41.80 

17.8 

17.6 

24.07 

18.6 

17.8 

49.64 

48.3 

17.3 

42.97 

58.7 

17.3 

40.61 

18.0 

18.6 

24.64 

19.0 

18.8 

50.16 

48.1 

18.3 

42.52 

58.8 

18.3 

:)9.34 

18.2 

19.6 

25.18 

19.4 

19.8 

50.72 

48.0 

19.3 

42.08 

58.8 

19.3 

38.02 

18.4 

20.6 

25.69 

19.7 

20.8 

51.29 

47.9 

20.3 

41.61 

58.9 

20.3 

36.64 

18.5 

21.6 

26.13 

20.1 

21.8 

51.88 

47.8 

21.3 

41.14 

58.9 

21.3 

35.19 

18.7 

22.5 

26.50 

20.5 

22.8 

52.46 

47.8 

22.3 

40.66 

58.9 

22.3 

33.71 

18.9 

23.6 

26.79 

20.9 

23.8 

53.03 

47.7 

23.3 

40.20 

58.8 

23.3 

32.22 

19.0 

24.5 

27.05 

21.3 

24.8 

5.3.58 

47.7 

24.2 

39.74 

58.8 

24.3 

30.79 

19.1 

25.5 

27.27 

21.7 

25.8 

54.11 

47.7 

25.2 

39.31 

58.7 

25.3 

29.41 

19.2 

26.0 

27.48 

22.1 

26.8 

64.63 

47.6 

26.2 

38.90 

58.7 

26.3 

28.06 

19.3 

27.5 

27.72 

22.4 

27.8 

55.10 

47.6 

27.2 

38.50 

58.7 

27.3 

26.76 

19.4 

28.5 

27.99 

22.8 

28.8 

5.>.59 

47.6 

28.2 

38.10 

58.6 

28.3 

25.50 

19.5 

29.5 

28.30 

23.1 

29.8 

56.08 

47.6 

29.2 

37.69 

58.6 

29.3 

24.25 

19.6 

30.5 

28.64 

23.5 

30.8 

66.59 

47.4 

30.2 

37.27 

58.6 

30.3 

22.99 

19.8 

31.5 

29.00 

23.8 

31.8 

57.12 

47.4 

31.2 

36.85 

58.6 

31.3 

21.68 

19.9 

OCTOBEK,   1890. 
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OIBOUMPOLAR  STABS. 

APPABEKT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 


Mean 

8oUr 


Oct. 

1.5 

3.5 
4.5 


5.5 
6.5 
7.5 

6.5 


21.5 
92.0 
2:1.5 
24.5 

25.5 
26.5 
27.5 
28.5 


294 
30.4 
31.4 
32.4 


a  Ursfld  Minom. 
(Pdaru.) 


Right 

Ascon- 

•ion. 


h     m 

1  19 

H 

29.00 
29.35 
29.68 
29.97 


30.19 
30.32 
30.42 
30.45 


DecliDa- 

tion 

JTorO. 


9.5 

36.48 

10.5 

30.49 

11.5 

30.55 

12.5 

30.63 

13.5 

30.77 

14.5 

.'M).92 

15.5 

31.10 

16.5 

31.25 

17.5 

31.39 

18.5 

31.46 

19.5 

31.46 

20.5 

31. .38 

31.26 
31.09 
30.91 
30.73 


3^.59 
30.46 
.30.39 
30.33 

30.30 
30.23 
30.11 
29.94 


+88  43 

// 
23.8 

24.2 

24.6 
25.0 


25.5 
25.9 
26.3 
26.7 


27.0 
27.4 

27.8 
28.1 

28.5 
28.8 
29.2 
29.6 

30.0 
30.4 
30.9 
31.3 

31.7 
32.1 
32.5 
32.8 

33.2 
33.5 
33.9 
34.2 

34.6 
35.0 
35.4 
35.8 


Mean 
Solar 
Date. 


Oct. 

1.8 
2.7 
3.7 

4.7 

5.7 
6.7 
7.7 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.7 
15.7 
16.7 

17.7 
18.7 
19.7 
20.7 

21.7 
22.7 
23.7 
24.7 


25.7 
26.7 
27.7 
28.7 


29.7 
30.7 
31.7 
32.7 


51  Cephei  (Uev.) 


Bight 

AaSen- 

•ion. 


Docllna- 

tion 

yorth. 


b    m 

6  48 

■ 
57.12 

57.66 

58.24 

68.83 


50.42 
60.01 
60.57 
61.10 


61.61 
62.11 
62.59 
63.07 

63.37 
64.06 
64.62 
65.16 

65.74 
66.32 
66.91 
67.49 

68.05 
68.61 
69.11 
69.60 

70.09 
70.54 
71.00 
71.48 

71.99 
72.53 
73.09 
73.71 


+  87  12 

tt 
47.4 

47.3 

47.2 

47.2 


47.2 
47.2 
47.2 
47.3 

47.3 
47.4 

47.4 
47.4 

47.4 
47.4 
47.4 

47.4 


Mean 
Solar 
Date. 


6  Una  MiDoris. 


Oct. 

1.2 
2.2 
3.2 
4.2 

5.2 
6.2 
7.2 
8.2 

9.2 
10.2 
11.2 
12.2 

13.2 
14.2 
15.2 
16.2 


Right 

Asoen- 

sion. 


n    m 

18    7 

8 

36.85 
36.41 
35.97 
35.51 


35.06 
34.61 
34.16 
33.74 

33.33 
32.93 
32.55 
32.17 

31.77 
31.38 
30.96 
30.52 


47.4 

17.2 

30.07 

47.5 

18.2 

29.60 

47.5 

19.2 

29.13 

47.6 

20.2 

28.67 

47.7 

21.2 

28.22 

47.8 

22.2 

27.79 

47.9 

23.2 

27..19 

48.0 

24.2 

27.01 

48.1 

25.2 

26.62 

48.2 

26.2 

26.25 

48.3 

27.2 

25.89 

48.3 

28.2 

25.55 

48.4 

29.2 

25.18 

48.5 

30.2 

24.82 

48.6 

31.2 

24.43 

48.7 

32.1 

24.05 

Declina- 
tion 
North, 


Mean 
Solar 
Date. 


+86  36 

ft 
58.6 

56.6 

58.6 

58.6 


58.5 
58.5 
58.4 
58.2 

58.1 
58.0 
57.9 
67.8 

57.8 
57.7 
57.6 
57.5 

57.5 
57.4 
57.2 
57.1 

56.9 
56.7 
56.5 
56.3 

.56.2 
56.0 
55.9 

55.8 

55.6 
55.5 
55.3 
55.1 


Oct. 

1.3 
2.3 
3.3 
4.3 


5.3 
6.3 
7.3 
8.3 

9.3 
10.3 
11.3 
12.3 

13.3 
14.3 
15.3 
16.2 


17.2 
18.2 
19.2 
20.2 


21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31.2 
32.2 


X  Uras  MiDoria. 


Right 

Aacen- 

sion. 


h     ni 

19  32 

■ 
81.68 
80.31 
78.88 
77.40 


76.88 
74.35 
72.85 
71.40 

69.99 
68.65 
67.35 
66.07 

64.78 
63.46 
62.09 
60.66 

59.15 
57.61 
56.02 
54.43 


52.88 
5I..36 
49.93 
48.56 


47.21 
45.90 
44.59 
43.25 

41.87 
40.46 
38.97 
37.47 


Deelina- 

tion 

North. 


+88  58 

ISUI 
20.0 
20.2 
20.3 


20.4 
20.5 
20.5 
20.6 

20.6 
20.7 
20.7 
20.7 

20.8 
20.8 
20.9 
21.0 


21.0 
21.1 
21.1 
21.1 


21.1 
21.1 
21.0 
21.0 

20.9 
20.9 
20.9 
20.9 

20.9 
20.9 
20.9 
20.9 
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NOVEMBER,   1890. 


• 

OIBCUMPOLAB  STARS 

'• 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursffi  MinorLs. 
(Polaris,') 

51  Ceph 

ei  (Hkv.) 

6  Ursn  Minoris. 

A  Ursn  Minoris. 

Mean 
Solar 
Dalie. 

\ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 

Aaoen- 

•ion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Korth. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Kortk. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Nov. 

h    m 

1  19 

+88  48 

Nov. 

h    m 

6  49 

+  87  12 

Nov. 

h    m 

18    7 

+86  96 

Nov. 

h     m 

19  31 

+88  58 

1.4 

29.94 

35.8 

1.7 

13.71 

48.7 

1.1 

24.05 

55.1 

1.2 

8 

97.47 

II 
20.9 

2.4 

29.71 

36.2 

2.7 

14.26 

48.8 

2.1 

23.67 

54.9 

2.2 

95.95 

20.6 

3.4 

29.41 

36.6 

3.7 

14.80 

49.0 

3.1 

23.30 

54.7 

3.2 

94.44 

20.7 

4.4 

29.05 

37.0 

4.7 

16.30 

49.1 

4.1 

22.95 

54.5 

4.2 

92.99 

20.6 

5.4 

28.65 

37.4 

5.7 

J  5.78 

49.3 

6.1 

22.64 

54.2 

5.2 

91.60 

20.6 

6.4 

28.26 

37.7 

6.7 

16.22 

49.6 

6.1 

22.31 

54.0 

6.2 

90.25 

20.4 

7.4 

27.87 

.38.0 

7.7 

16.66 

49.6 

7.1 

21.99 

53.7 

7.2 

89.00 

20.3 

8.4 

27.53 

38.4 

8.6 

17.07 

49.8 

6.1 

21.68 

53.5 

8.2 

87.76 

20.2 

9.4 

27.24 

38.7 

9.6 

17.50 

49.9 

9.1 

2  J. 38 

63.3 

9.2 

86.54- 

20.1 

tO.4 

26.96 

39.0 

10.6 

17.94 

50.1 

iO.I 

21.06 

53.1 

10.2 

85.32 

20.0 

11.4 

26.70 

39.3 

11.6 

18.40 

50.2 

11.1 

20.74 

52.9 

11.2 

84.06 

19.9 

12.4 

26.45 

39.7 

12.6 

18.87 

50.3 

12.1 

20.39 

52.7 

12.2 

82.75 

19.9 

13.4 

26.17 

40.1 

13.6 

19.38 

50.4 

13.1 

• 

20.04 

52.5 

13.2 

81.40 

19.8 

14.4 

25.85 

40.4 

14.6 

19.89 

50.6 

14.1 

19.70 

52.3 

14.2 

79.97 

19.7 

15.4 

25.45 

40.8 

15.6 

20.41 

50.8 

15.1 

19.34 

52.0 

15.2 

78.52' 

19.6 

16.4 

25.00 

41.2 

16.6 

20.92 

61.0 

16.1 

19.00 

51.8 

16.2 

77.07 

19.4 

17.4 

24.46 

41.6 

17.6 

21.40 

61.2 

17.1 

18.66 

51.5 

17.8 

75.63 

19.3 

18.4 

23.89 

41.9 

18.6 

21.85 

51.5 

18.1 

18.34 

51.2 

18.2 

74.26 

19.1 

19.4 

23.30 

42.3 

19.6 

22.27 

51.7 

19.1 

18.05 

50.9 

19.2 

72.96 

18.9 

20.4 

22.69 

42.6 

20.6 

22.67 

51.9 

20.1 

17.80 

50.6 

20.2 

71.74 

18.8 

21.4 

22.11 

42.9 

21.6 

23.05 

52.2 

21.1 

17.63 

50.3 

21.1 

70.56 

18.6 

22.4 

21.67 

43.2 

22.6 

23.42 

62.4 

22.1 

17.29 

50.0 

22.1 

69.44 

18.4 

23.4 

21.05 

43.5 

23.6 

23.79 

52.6 

23.1 

17.06 

49.7 

23.1 

68.34 

18.2 

24.4 

20.59 

43.8 

24.6 

24.17 

52.8 

24.1 

16.81 

49.5 

24.1 

67.24 

18.1 

25.4 

20.12 

44.1 

25.6 

24.57 

52.9 

25.1 

16.56 

49.2 

25.1 

66.10 

18.0 

26.4 

19.66 

44.4 

26.6 

24.99 

53.1 

26.1 

16.30 

49.0 

26.1 

64.92 

17.8 

27.4 

19.15 

44.7 

27.6 

25.43 

53.3 

27.1 

16.02 

48.7 

27.1 

63.73 

17.7 

28.4 

18.59 

45.0 

28.6 

25.86 

63.6 

28.1 

15.77 

48.4 

28.1 

62.46 

17.6 

29.4 

17.98 

45.3 

29.6 

26.27 

53.8 

29.1 

15.60 

48.1 

29.1 

61.21 

17.3 

30.4 

17.29 

45.7 

30.6 

26.69 

54.1 

30.1 

15.24 

47.8 

30.1 

59.97 

17.1 

31.4 

16.55 

46.0 

31.6 

27.06 

54.4 

31.1 

15.01 

47.5 

31.1 

58.78 

16.8 

DECEMBER,    1890. 
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OIROUMPOLAE  STABS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
UtOe. 


a  Vnm  Minoris. 


Deo. 

1.4 
9.4 
3.4 
4.3 

5.3 
6.3 
7.3 
8.3 

9.3 
10.3 
11.3 
19.3 

13.3 
14.3 
15.3 
16.3 

17.3 
18.3 
19.3 
20.3 

91.3 
99.8 
93.3 
94.3 

95.3 
96.3 
97.3 
96.3 


99.3 
30.3 
31.3 
39.3 


Bight 

AaMii- 

•ion. 


Deellna- 

tton 

Worth. 


b    m 

1  18 

76.56 
75.76 
74.96 
74.18 


73.41 
79.71 
79.03 
71.41 


+88  43 

46.0 
46.3 
46.5 
46.8 


47.0 
47.9 
47.4 
47.7 


70.77 

47.9 

70.13 

48.9 

69.45 

48.4 

68.79 

48.7 

67.93 

49.0 

67.07 

49.9 

66.15 

49.5 

65.91 

49.7 

64.96 
63.33 
69.45 
61.60 

60.78 
59.99 
59.93 
58.43 

57.60 
56.79 
55.77 
54,77 


53.79 
59.66 
51.61 
50.58 


49.9 
50.1 
50.3 
50.4 


60.6 
50.7 
60.9 
51.1 


51.3 
51.5 
51.6 
51.8 

59.0 
59.1 
59.9 
59.3 


If  out 
Solar 
Dale. 


Dao. 

1.6 
9.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 


9.6 
10.6 
11.6 
19.6 

13.6 
14.6 
15.5 
16.5 

17.5 
18.5 
19.5 
90.5 

91.5 
99.5 
93.5 
94.5 


95.5 
96.5 
97.6 
98.5 


99.5 
30.5 
31.5 
39.5 


51  Cephei  (Hbv.) 


Bight 

Aaeen- 

•ion. 


h     B 

6  49 

• 

97.06 
97.41 
97.73 
98.09 


98.99 
98.57 
98.85 
99.15 

99.45 
99.79 
30.13 
30.47 

30.81 
31.13 
31.41 
31.66 


31.88 
39.06 
39.95 
39.49 


39.60 
39.80 
33.01 
33.94 

33.47 
33.68 
33.89 
34.08 

34.99 
34.33 
34.41 
34.48 


DeoUna- 

don 

Norik, 


+87  12 

u 

54.4 

54.7 
55.0 
56.9 


55.5 
55.8 
56.0 
56.3 

56.5 
56.7 
67.0 
57.3 

57.6 
57.9 
58.9 
58.6 


Solar 
Date. 


6  Unn  MinoriB. 


Bight 

AMsan* 

•ion. 


Deo. 

1.1 
9.1 
3.1 
4.1 

5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
11.0 
19.0 

13.0 
14.0 
15.0 
16.0 


58.9 

17.0 

59.9 

18.0 

59.5 

19.0 

59.8 

90.0 

60.1 

91.0 

60.4 

99.0 

60.6 

93.0 

60.9 

94.0 

61.9 

95.0 

61.5 

96.0 

61.9 

97.0 

69.9 

98.0 

69.6 

99.0 

63.0 

30.0 

6:1.3 

31.0 

63.7 

39.0 

h    m 

18    7 

• 
15.01 

14.80 

14.63 

14.43 


14.97 
14.11 
13.96 
13.79 

13.61 
13.43 
13.93 
13.04 

19.85 
19.66 
19.51 
19.40 


19.98 
19.90 
19.13 
19.06 


19.00 
11.93 
11.84 
11.76 

11.68 
11.60 
11.59 
11.47 

11.44 
11.49 
11.43 
11.46 


Declina- 
tion 
North. 


+86  86 


t* 

47.5 
47.1 
46.8 
46.4 


46.1 
45.8 
45.5 
45.9 


40.8 
40.5 
40.9 
39.9 

39.6 
39.9 
38.8 
38.6 

38.1 
37.7 
37.3 
36.9 


Mean 
Solar 
Date. 


Deo. 

1.1 
9.1 
3.1 
4.1 

6.1. 
6.1 

7.1 

8.1 


X  Un»  Minoris. 


44.9 

9.1 

44.6 

10. 1 

44.3 

11.1 

44.0 

19.1 

43.7 

13.1 

43.3 

14.1 

49.9 

15.1 

49.5 

16.1 

49.9 

17.1 

41.8 

18.1 

41.5 

19.1 

41.1 

90.1 

91.1 
99.1 
93.1 
94.1 


95.1 
96.1 
97.1 
98.1 

99.1 
30.1 
31.1 
39.1 


Bight 
Ascen- 
sion. 


Declina- 
tion 
North. 


h    n 

19  31 

58.78 
57.64 
56.59 
55.61 


+88  58 


40.49 
39.84 
39.17 
38.44 

37.70 
36.95 
36.91 
35.51 

34.87 
34.33 
33.85 
33.46 


n 

16.8 
16.6 
16.3 
16.1 


54.69 

15.8 

53.79 

15.6 

59.99 

15.4 

59.01 

15.9 

51.07 

15.0 

60.10 

14.8 

49.07 

14.6 

48.01 

14.3 

46.97 

14.1 

45.99 

13.8 

44.93 

13.5 

44.03 

13.9 

43.90 

19.9 

49.45 

19.6 

41.77 

19.3 

41.19 

19.0 

11.8 
11.5 
11.3 
11.0 

10.7 

10.5 

10.1 

9.8 

9.5 
9.1 

8.8 
8.4 
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FIXED   STARS,   1890. 


• 

APPARENT  PLACES  FOR  THE  UPPEll  TIlANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

a  AndromedsB. 

y  Pegasi. 

P  Hydri. 

12  Cell. 

Right 
Asoension. 

Deolinatiou 
North. 

Right 
Ascension. 

Declination 
North,- 

Right 
Asoension. 

Declination 
SoiUh. 

RifSht 
Ascension. 

Declination 
SinUh. 

h      ni 

0    2 

+28  28 

h     m 

0    7 

+ 14  34 

h     m 

0  19 

-77  52 

h     m 

0  24 

o        « 

-  4  33 

(Dec30.Q) 

H 

40.89  -.14 

60.8  -0.8 

B 

33.10  -.19 

16.1  -0.7 

56.00  -.90 

52'.'8  +0.7 

s 
24.39  -.11 

64.2  -0.7 

Jac.   9.2 

40.75     .14 

59.9    1.1 

32.98    .11 

15.3     0.9 

55.12    .86 

51.7     1.3 

24.28    .11 

64.8    0.6 

19/^ 

40.62     .13 

58.7     1.3 

32.87     .10 

14.3     1.0 

54.31      .78 

50.1     1.9 

24.17     .10 

65.3    0.5 

29.1 

40.49     .11 

57.3    1.5 

32.77     .09 

13.3     1.0 

53.57     .68 

47.9     9.4 

24.07     .09 

65.7    0.3 

Feb.  8.1 

40.39     .09 

55.8     1.6 

32.68    .07 

12.3    1.0 

52.94     .57 

45.2    9.9 

23.99     .08 

66.0  -0  9 

18.1 

40.31  -.06 

54.1  -1.6 

32.62  -.05 

11.3-1.0 

52.42  -.45 

42.2  +3.9 

23.92  -.06 

66.1     0.0 

28.1 

40.27  -.03 

52.5     1.6 

32.58  -.09 

10.3     0.9 

52.04     .31 

38.8     3.5 

23.87  -.03 

65.9  40.9 

Mar.  10.0 

40.25  +.01 

51.0     1.5 

32.57  +.01 

9.5    0.7 

51.81  -.16 

35.1     3.7 

23.85    .00 

65.6    0.4 

20.0 

40.28     .05 

49.6     1.3 

32.60     .05 

8.9    0.5 

51.73     .00 

31.4     3.8 

23.87  +.03 

65.1     0.7 

30.0 

40.36     .10 

48.4     1.0 

32.67     .09 

8.5  -0.2 

51.81  +.16 

27.5     3.8 

23.92    .07 

64.3    0.9 

Apr.  9.0 

40.48  +.15 

47.5  -0.7 

32.78  +.13 

8.4     0.0 

52.04  +.31 

23.7  +3.8 

24.01  +.11 

63.3  +1.1 

19.0 

40.65     .19 

46.9  -0.4 

:J2.93    .17 

8.6  +0.3 

52.43    .47 

19.9    3.7 

24.14     .15 

62.0     1.4 

28.9 

40.86     .93 

46.7     0.0 

33.13    .91 

9. I     0.7 

52.97     .61 

16.3     3.5 

24.32     .19 

60.5     1.6 

'May  8.9 

41.11     .97 

46.9  +0.4 

33.36     .95 

9.9    1.0 

53.66     .75 

13.0     3.9 

24.53     .S3 

58.8    1.8 

18.9 

41.40     .30 

47.4     0.8 

33.62    .98 

11.0      1.3 

54.47     .87 

10.0     9.8 

24.77    .96 

57.0     1.9 

28.8 

41.71  +.39 

48.4  +1.1 

33.91  +.30 

12.5  +1.5 

65.39  +.97 

7.3  +9.4 

26.04  +.96 

55.0  +9.0 

June  7.8 

42.04     .34 

49.7     1.5 

34.22     .31 

14.1     1.8 

56.40  1.05 

5.2     1.9 

25.34     .30 

52.9    9.1 

17.8 

42.38     .34 

51.3     1.8 

34.54     .39 

16.0     1.9 

57.49  1.10 

3.4     1.4 

25.65    .31 

50.8    9.1 

27.7 

42.72    .34 

53.3    9.0 

34.86    .39 

18.0    9.1 

58.61    1.13 

2.3    0.9 

25.97    .39 

48.7    9.1 

July  7.7 

43.06    .33 

55.4     9.9 

35.18    .31 

20.1     9.1 

59.75  1.13 

1 .7  +0.3 

26.28    .31 

46.7     9.0 

17.7 

43.38  +.31 

57.8  +9.4 

35.48  +.99 

22.3  +9.9 

60.87+1.09 

1.7  -0.3 

26.59  +.30 

44.8  +1.8 

27.7 

43.67     .96 

60.2    9.5 

35.76    .97 

24.5    9.1 

61.94  1.03 

2.2     0.8 

26.88    .96 

43.1     1.6 

Aug.  6.6 

43.93     .95 

62.8    9.5 

36.02     .94 

26.6    8.1 

62.93     .94 

3.3     1.3 

27.14     .95 

41.6     1.4 

16.6 

44.16     .91 

65.3    9.5 

36.24     .90 

286    9.0 

63.81     .61 

4.9     1.8 

27.38    .99 

40.4     1.1 

26.6 

44.35    .17 

67.8    9.4 

36.42    .17 

30.5     1.8 

64.55     .67 

7.0     9.3 

27.58    .18 

39.4    0.8 

Sept  5.6 

44..50  +.13 

70.1  +9.3 

36.57  +.13 

32.1  +1.6 

65.14  +.59 

9.4  -9.6 

«7.74  +.15 

38.7  40.6 

15.5 

44.61     .09 

72.4    9.9 

36.68     .09 

33.7     1.4 

65.55     .39 

12.2     9.9 

27.87    .11 

38.3  +0.3 

25.5 

44.67     .05 

74.5    9.0 

36.76     .06 

35.0     1.9 

65.77  +.13 

15.2     3.0 

27.96    .07 

38.1     0.0 

Oct.    5.5 

44.70  +.01 

76.4     1.8 

36.79  +.09 

36.1      1.0 

65.81  -.06 

18.2     3.0 

28.02    .04 

38.2  -0.9 

15.5 

44.70  -.09 

78.0     1.5 

36.80  -.01 

37.0     0.8 

65.65     .94 

21.2     9.9 

28.04  +.01 

38.5    0.4 

25.4 

44.66  -.05 

79.4  +1.9 

36.78  -.04 

37.6  -H».5 

65.32  -.49 

24.1  -9.7 

28.03  -.09 

38.9  -0.5 

Not.  4.4 

44.60     .07 

80.5     1.0 

36.73     .06 

38.0    0.3 

64.82     .57 

26.7     9.4 

28.00     .04 

39.5    0.6 

14.4 

44.51     .10 

81.3    0.7 

36.66     .08 

38.2  +0.1 

64.18     .70 

28.8    9.0 

27.95    .06 

40.2    0.7 

24.3 

44.40     .19 

81.8+0.4 

36.57    .09 

38.2  -0.1 

63.43    .80 

30.6    1.5 

27.88    .06 

40.9    0.7 

Deo.  4.3 

44.28     .13 

82.0    0.0 

36.47     .10 

38.0    0.3 

62.59     .87 

31.8    0.9 

27.79    .09 

41.7    0.6 

14.3 

44.15  -.13 

81.9  H).3 

36.36  -.11 

37.6  -0.5 

61.70 -.00 

32.3  -0.3 

27.69  -.10 

42.5  -«.7 

24.3 

44.01     .14 

81.5    0.6 

36.25     .11 

37.0    0.7 

60.79     .90 

32.2  +0.3 

27.59     .10 

43.2    0.7 

34.2 

43.87  -.14 

80.7  -0.9 

36.14  -.19 

36.3  -0.8 

59.89  -.88 

31.5  +1.0 

27.48  -.11 

43.8  -0.6 
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a  Caaiiopea. 

fi  Ceti. 

21  CasfliopeaD. 

ePiicium. 

Mmo 
SoUr 
Date. 

RIcht 
AjMentloD. 

Oedinaiioo 
North. 

Sight 
Aaoension. 

Right 
Ajoenaion. 

Deoliiwtion 
North. 

Bight 
Aaoeiiftlou. 

DMllnaUon 
North, 

South, 

h     m 

0  34 

+&5  &5 

h     m 

0  88 

- 18  35 

h     m 

0  38 

+74  22 

h     m 

0  57 

O          1 

+  7  17 

(IXm^30.3) 

15.00  -.» 

7M  -0.1 

0 
3.08  -.19 

40.7  -0.6 

92.20  -.71 

84.6  +0.3 

13.l3-.il 

46.4  -0.0 

Jan.  9.9 

14.70     M 

71.0     0.7 

9.96    .19 

41.1     0.3 

21.47    .73 

84.6  -0.3 

13.01     .19 

45.7    0.7 

19.9 

14.41     JK 

70.1     1.9 

9.84     .19 

41.4  H).l 

20.74     .71 

84.0     0.9 

19.90    .19 

45.0    0.7 

99.2 

14.13     JP 

68.7    1.6 

2.73     .11 

41.3  +0.9 

20.05     .66 

82.8    1.5 

19.78    .11 

44.4    0.7 

Feb.  8.1 

13.88    JH 

66.9    1.9 

9.63     .09 

41.0     0.5 

19.41     .50 

81.0    9.0 

19.67    .10 

43.7     0.6 

18.1 

13.66  -.19 

64.8  -9.9 

2.54  -.07 

40.4  +0.7 

18.86  -.49 

78.9  -9.4 

19.57  -.00 

43.2  -0.5 

98.1 

13.49    .14 

62.5    9.4 

2.48    .05 

39.6     1.0 

18.43     .38 

76.3     9.7 

19.49    .06 

42.7     0.4 

Mar.  10.1 

13.38    .OS 

60.0     9.5 

2.44  -.09 

38.4     1.3 

18.11      .94 

73.5     9.9 

12.44  -.03 

49.4  -Q.il 

90.0 

13.34  -.01 

57.5    9.5 

2.44* +.09 

37.1     1.5 

17.95  -.00 

70.6     3.0 

19.43     .00 

49.9    0.0 

30.0 

13.37  -^.m 

55.0    9.4 

9.48     .06 

35.5    1.7 

17.93  +.06 

67.6    9.9 

12.44  +.04 

49.3  +0.9 

Apr.  9.0 

13.48  +.14 

59.7  -9.1 

9.56  +.10 

33.6  +1.9 

18.07  +JB 

64.8-9  7 

12.50  +.06 

49.6  +0.4 

19.0 

13.66    .91 

50.7     1.8 

2.68    .14 

31.6    9.1 

18.36    .36 

62.1     9.5 

19.61     .19 

43.2    0.7 

98.9 

13.91     .96 

49.1     1.4 

9.84     .18 

99.4     9.9 

18.80     .50 

59.b    9.1 

19.75     .17 

44.0    0.9 

May  aO 

14.99    .34 

47.8    1.0 

3.05     .99 

97.1     9.3 

19.36    .61 

57.9    1.7 

19.94     .91 

45.0    1.9 

18.9 

14.59     .90 

47.0  -0.5 

3.99    J6 

94.7     9.4 

20.03    .71 

56.4     1.9 

13.16     .94 

46.4     1.4 

98.9 

15.01  -I-.49 

46.8    0.0 

3.56  +J9B 

92.3  +9.4 

90.79  +.79 

55.5  -0.7 

13.49  +.97 

47.9  +1.6 

June  7.8 

15.46     .46 

47.0  +0.5 

3.86     .31 

19.9    9.3 

91.61     .84 

55.1  -0.1 

13.70    .99 

49.6     1.8 

17.8 

15.93     .47 

47.7    0.0 

4.17     .39 

17.6    9.9 

99.47    .87 

55.2  +4.4 

14.01      .91 

51.5     1.9 

97.8 

16.41     .48 

48.8     1.4 

4.50     .33 

15.5     9.0 

93.35    .87 

55.9     0.9 

14.39     .39 

53.5    9.0 

July  7.7 

16.88    .46 

50.5     1.8 

4.89     .39 

13.6     1.8 

94.22    .85 

57.1     1.5 

14.64     .91 

55.5    9.0 

17.7 

17.34  +.44 

59.5  +9.9 

5.15  +.31 

11.9+1.5 

25.06  +.89 

58.8  +1.9 

14.95  +.30 

57.5  +9.0 

97.7 

17.77     .41 

54.9    9.5 

5.45     .30 

10.5    1.9 

25.86    .76 

61.0     9.4 

15.95     .90 

59.5     1.0 

Angi  6.7 

18.16     .97 

57.6    9.8 

5.74     .97 

9.5    0.9 

26.58    .68 

63.6    93 

15.53     .97 

61.3     1.8 

16.6 

18.51     .99 

60.5    3.0 

5.99     .94 

8.8    0.5 

27.22    .60 

66.5    3.1 

15.78    .94 

63.0     1.6 

96.6 

18.81     .97 

63.6     3.1 

6.21     .90 

8.5  ^0.9 

27.77     .50 

69.8    3.3 

16.01     .91 

64.5     1.4 

Sept.  6.6 

19.05  +.99 

66.8  +3.9 

6.40  +.17 

8.5  -0.9 

98.22  +.30 

73.2  +3.5 

16.90  +.17 

65.9  +1J9 

15.5 

19.94     .16 

70.1     3.3 

6.55     .13 

8.9    0.5 

28.56    .98 

76.8    3.6 

16.36     .14 

67.0     1.0 

95.5 

19.37     .10 

73.3    3J& 

6.66    .09 

9.5    0.8 

28.78    .16 

80.5    3.7 

16.48    .11 

67.8    0.8 

Oct.    5.5 

19.44  +.05 

76.5     3.1 

6.73    .05 

10.4     1.0 

28.88  +.04 

84.2    3.7 

16.57     .07 

68.5    0.5 

15.5 

19.46  -.01 

79.6    9.9 

6.76  +.09 

11.5     1.9 

28.87  -.07 

87.0     3.6 

16.63     .04 

68.9    0.3 

95.4 

19.49  -.06 

89.4  +9.7 

6.76  -.01 

12.7  -1.3 

98.73  -.10 

91.4  +3.4 

16.66  +.01 

69.1  40.1 

Not.  4.4 

19.34     .11 

85.0    9.4 

6.73     .04 

14.0     1.3 

98.49    .30 

94.6    3.1 

16.66  -.01 

69.2    0.0 

14.4' 

19.90    .15 

87.9    9.0 

6.68     .06 

15.4     1.3 

98.13     .40 

97.6     9.8 

16.63    .04 

69.0  -0.9 

94.3 

19.03     .10 

89.1     1.6 

6.00     .08 

16.6     1.9 

97.68    .50 

100. 1     9.3 

16.58     .06 

G8.7    0.3 

Dec  4.3 

18.81     .93 

'     90.5     1.9 

6.51     .10 

17.8     1.1 

97.14     .58 

102.2    1.0 

16.52    .06 

68.4     0.4 

14.3 

18.57  -.98 

91.5+0.7 

C.40  -.11 

18.8  -0.0 

96.52  -.65 

I0J.8  +1.3 

16.43  -.09 

67.9  -0.5 

94.3 

18.30     .96 

91.9  +0.9 

6.29     .19 

19.6    0.7 

25.84     .69 

104.8    0.7 

16.33     .10 

67.3    0  6 

34.9 

18.09  -.99 

91.9  -0.3 

6.17  -.11 

20.2  -0.5 

25.13 -.79 

105.3  +0.1 

16.23  -.11 

66.7  -0.7 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WA8HINOTON. 

/?  Andromedao. 

$^  Ceti. 

• 

38  CaMiopee. 

9  Piocium. 

Mean 
8oUr 
Date. 

Right 
Ascenaion. 

OeoUnation 
North, 

Deolinfttion 
Norik. 

Bight 
Ancieiirion. 

Dodtnatlon 
SowUl 

Bight 
Aseenalon. 

DaoUiUktIon 

Bight 

ASMIUIOD. 

irortk. 

h     lu 

1     3 

+35    2 

h     m 

1   18 

o        s 

-  8  44 

h     m 

1  22 

+69°  41 

h      m 

1  25 

+ 14  46 

(Deo.30.3) 

0 

33.55  -.16 

17"5  -0.9 

8 

30.73  -.11 

It 

75.1  -0.8 

62.42  -.40 

tt 

64.9  +0.8 

35.07  -.11 

It 

40.0  -0.5 

Jan.   9.3 

33.39    .16 

17.1     0.6 

30.61     .19 

75.8     0.6 

61.91      .59 

65.4  +0.9 

34.95     .19 

39.4    0.6 

19.3 

33.22    .17 

16.4     0.0 

30.49    .19 

76.3     0.4 

61.37    .54 

65.4  -0.4 

34.82     .13 

38.8    0.7 

29.2 

33.05     .16 

15.4     1.1 

30.37    .19 

76.7  -0.9 

60.83    .53 

64.7    0.0 

34.69     .13 

38. 1     0.7 

Feb.  8.8 

32.89     .15 

14.1     1.3 

30.25    .11 

76.8    0.0 

60.31     .50 

63.5    1.4 

34.56     .19 

37.4    0.8 

18.1 

32.75  -.13 

12.7  -1.5 

30.14  -.10 

76.8  +«.9 

59.84  -.44 

61.8  -1.0 

34.44  -.11 

36.6  -0.7 

28.1 

32.63    .10 

ll.l     1.6 

30.04     .06 

76.5    0.4 

59.43    .37 

59.7    9.3 

34.34     .00 

35.9    0.7 

Mar.  i  0.1 

32.55    .06 

9.4     1.6 

29.97     .05 

76.0    0.6 

59.10     .98 

0 

57.3    9.5 

34.26    .06 

35.2    0.6 

20.1 

32.51  -.09 

7.8     1.5 

29.93  -.09 

75.2    0.9 

68.87     .17 

54.7     9.7 

34.21  -.03 

34.7    0.4 

30.0 

32.51  ^M 

6.3    1.4 

29.93  +.09 

74.2    1.1 

58.76  -.05 

51.9    9.7 

34.20  +.01 

34.3    0.3 

Apr.  9.0 

32.57  -l-.oe 

5.0  -1.9 

29.97  +.06 

72.9  +1.4 

58.77  +.07 

49.2  -9.7 

34.23  +.05 

34.2  -0.1 

19.0 

32.68    .14 

3.9    0.0 

30.04     .10 

71.4     1.6 

58.90     .10 

46.5    9.5 

34.31     .10 

34.2  40.9 

29.0 

32.84     .10 

3.2    0.6 

30.16    .14 

69.8    1.8 

59.14     .30 

44.1     9.9 

34.43     .14 

34.6    OJ 

May  8.9 

33.05    .S3 

2.7  -0.3 

30.33    .18 

67.9    9.0 

59.51     .41 

42.0     1.0 

34.60     .10 

35.2    0.7 

18.9 

33.31     M 

2.7  +0.1 

30.53     .90 

65.8    9.1 

.  59.97    .51 

40.3    1.5 

34.81     .93 

36.0    1.0 

28.9 

33.61  +.31 

3.0  +0.5 

30.77 +JB 

63.7  +9.9 

60.52  +.50 

39.1  -1.0 

35.05  +.90 

37.2  +1.9 

Jane  7.8 

33.93     .34 

3.7    0.0 

31.04     M 

61.5    9.9 

61.15    .65 

38.3  -0.5 

35.33     .90 

38.5    1.5 

17.8 

34.28    .35 

4.7    1.9 

31.33    .30 

59.3    9.9 

61.81     .68 

:}8.0    0.0 

35.63    .31 

40.1     1.7 

27.8 

34.64     .36 

6.1     1.5 

31.64     .31 

57.1     9.1 

62.52    .71 

38.2  +0.5 

35.94     .39 

41.9    1.8 

July  7.8 

35.00    .30 

7.8    1.8 

31.95    .31 

55.0    9.0 

63.24    .79 

39.0    1.0 

36.26     .39 

43.7    1.0 

17.7 

35.36  +.35 

9.7  +9.1 

32.27  +.31 

53.1  +1.8 

63.95  +.71 

40.2  +1.5 

36.59  +.39 

45.7  +9  0 

27.7 

35.70    .33 

11.9    9.9 

32.57    JO 

51.4     1.6 

64.65    .68 

41.9    1.0 

36.90     .31 

47.6    1.0 

Aug.  6.7 

36.02     .30 

14.2     9.3 

32.86    SB 

49.9     1.3 

65.31     .64 

44.0    9.3 

37.19     .90 

49.6    1.0 

16.6 

36.32     .97 

16.6    9.4 

33.13    .96 

48.8    1.0 

65.92    .50 

46.5    9.6 

37.47     J6 

51.4     IS 

26.6 

36.58    .94 

19.0    9.4 

33.38    .93 

47.9    0.7 

66.48    .99 

49.3    9.0 

37.72    .93 

53.2    1.7 

Sept  5.6 

36.80  +.90 

21.5+9.4 

33.59  +.90 

4T.3  +0.4 

66.96  +.45 

52.4  +3.9 

37.94  +.90 

54.8  +1.5 

15.6 

36.99    .17 

23.0    9.4 

33.77    .16 

47.1  +«.l 

67.37    .30 

55.7     3.4 

38.13    .17 

56.2    IJ 

25.5 

37.13     .13 

26.3    9.3 

33.91     .13 

47.1  -0.9 

67.69    .98 

59.1     3.5 

38.28    .14 

57.5     1.9 

Oct.    5.5 

37.24     .00 

28.5    9.1 

34.02    .00 

47.5    0.4 

67.93     .10 

62.6     3.5 

38.40    .11 

58.5     1.0 

15.5 

37.31     .05 

30.5    1.0 

34.10     .06 

48.0    0.7 

68.08    .10 

66.1     3.5 

38.49    .07 

59.4    0.8 

25.5 

37.34  +.09 

32.4  +-1.7 

34.14  +.03 

48.8  -0.8 

68.13  +.01 

69.5  +3.4 

38.55  +.04 

60.1  +0.6 

Noy.  4.4 

37.34  -.09 

34.0    1.5 

34.15     .00 

49.7    0.0 

68.10 -.08 

72.8    3.9 

38.58  +.01 

^60.5    0.4 

14.4 

37.31     .05 

35.4     1.9 

34.14  -.09 

50.7     1.0 

67.97    .17 

75.9    9.0 

38.58  -.01 

60.8 +0J9 

24.4 

37.25    .00 

36.5    0.0 

34.10     .06 

51.7    1.0 

67.76     JB 

78.6    9.6 

38.55    .04 

60.9    0.0 

Deo.  4.3 

37.15    .10 

37.3    0.6 

34.05    .07 

52.8    1.0 

67.46    .33 

81.0    9Ji 

38.50    .06 

60.9  -0.1 

14.3 

37.04  -.19 

37.8  +«.3 

33.97  -.00 

53.8  -0.0 

67.09  -.40 

82.0  +1.7 

38.43  -.08 

60.7  -0.3 

24.3 

36.91     .14 

37.9    0.0 

33.87     .10 

54.6    0.8 

66.66    .46 

84.4     1.9 

38.34     .10 

60.4    0.4 

34.3 

36.76  -.16 

37.8-0  J 

33.77  -.11 

65.4  -0.7 

66.17  -JO 

86.3  +0.6 

38.23  -.11 

59.0  -0J| 
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AFPABENT  PLACES  FOB  THE  UPPEB  T&AN8IT  AT  WASHIHOTON. 

He*B 
SoUr 
Date. 

a  Eridani. 
(Adumar,) 

0  Piooiom. 

fi  Arietis. 

50  Caaiiopea. 

, 

Bight 
AaoensioD. 

DeoUnation 
South. 

Right 
AaceoAion. 

Declination 
North. 

Right 
Aaeeneion. 

DeoliBAtion 
Worth. 

Rii^t 
Aflooieion. 

• 

DeellnAtion 
North. 

1 

h     ni 

1  83 

O            1 

-57  47 

h     m 

1  89 

+  8  86 

h     m 

1  48 

+20  16 

h     m 

1  53 

+71°  63 

1 

(Dec.30.3) 

36.50  -.31 

68.7  -0.6 

8 

34.43  -.10 

8.4  -0.6 

« 
.33.16 -.11 

11 .3 -0.3 

63.78  -.59 

M 

30.4  +1.3 

Jan.   9.3 

36.19    .» 

69.1  -6.1 

34.31     .19 

7.8     0.6 

33.04     .13 

10.8    0.4 

63.33     .57 

31.4    0.7 

19.3 

35.86     .99 

69.0  +0.6 

34.19     .13 

7.3     0.6 

33.90     .14 

10.3     0.6 

61.63    .61 

31.8  +0.1 

39.2 

35.54     .31 

68.3    1.0 

34.06     .13 

6.6    0.6 

33.76     .14 

9.6    0.7 

61.03     .61 

31.6  -0.5 

Feb.  8.9 

35.34     .99 

67.0     1.5 

33.93     .13 

6.1      0.6 

33.61     .14 

8.9     0.6 

60.4 1     .60 

30.8     1.0 

18.1 

34.95  -.98 

65.3  +9.0 

33.80  -.19 

5.5  -0.5 

33.47  -.13 

8.1  -0.6 

59.83  -.55 

39.5  -1.5 

88.1 

34.71     .93 

63.9    9.4 

33.70     .10 

5.1     0.4 

33.-35     .11 

7.3     0  6 

59.30     .48 

37.7    9.0 

Mar.  10.1 

34.ft0    .16 

60.3     9.8 

33.61     .07 

4.8     0.3 

33.35     .00 

6.4     0.6 

58.86     .30 

35.6    9.5 

90.1 

34.35    .19 

57.3    3.1 

33.55  -.04 

4.6  -0.1 

33.18     .05 

5.6    0.7 

58.53    .98 

33.1     9.6 

30.0 

34.36  -.06 

54. 1     3.4 

33.53     .00 

4.6  +0.1 

33.14  -.01 

5.0    0.6 

58.30    .15 

30.5    9.7' 

Apr.  9.0 

34.33    .00 

50.6  +3.5 

33.55  +.04 

4.8  +0.3 

33.15  +.03 

4.5  -0.4 

58.31  -.09 

17.7  -«.7 

19.0 

34.37  +.07 

47.0     3.6 

33.61     .06 

5.3    0.6 

33.31     .08 

4.3  -0.9 

58.36  +.19 

15.0     9.6 

29.0 

34.38    .14 

43.4     3.6 

33.71     .13 

5.9    0.6 

33.31     .13 

4.3  +0.1 

58.44     .95 

13.5    9.4 

'May  8.9 

34.56    .91 

39.7     3.6 

33.86     .17 

6.8     10 

33.46     .17 

4.4     0.4 

58.76     .'98 

10.1     9.1 

18.9 

34.81     .96 

36.3     3.4 

34.06    .91 

8.0    1.3 

33.66     .91 

4.9     0.6 

59.19     .40 

8.1      1.6 

88.9 

SS.I3'|-.34 

33.9  +3.9 

34.39  +.95 

9.4  +1.5 

33.89  +.95 

5.7  +0.0 

59.74  +.50 

6.5  -1.4 

June  7.8 

35.48     .30 

39.8    9.9 

34.55     .97 

10.9     1.6 

33.16     .98 

6.7     1.1 

60.37     .67 

5.3     1.0 

17.8 

35.90    .43 

37.0     9.6 

34.84     .30 

13.6     1.8 

3:3.46    .31 

8.0     1.4 

61.08     .73 

4.6  -0.5 

37.8 

36.3S    .46 

34.7     9.1 

35.14     .31 

14.5     1.0 

33.77     .39 

9.4     1.6 

61.84     .77 

4.3    0.0 

July  7.8 

36.83    .48 

33.7     1.7 

35.46    .39 

16.4     1.9 

34.10    .33 

II. 1      1.7 

63.63     .80 

4.6  +0.5 

17.7 

37.31  4-.40 

31.3+1.9 

35.77  +.31 

18.3  +1.0 

34.43  +.33 

13.9  +1.6 

63.43  +.86 

5.4  +1.0 

37.7 

37.80     .48 

30.5  +0.6 

36.08     .30 

30.3     1.8 

34.75     .39 

14.7     1.9 

64.33     .70 

6.7     1.5 

Aug.  6.7 

38.37     .46 

30.3    0.0 

36.38    .90 

33.0     1.7 

35.06     .90 

16.6     1.9 

65.00    .75 

8.4     1.0 

16.7 

38.73     .43 

30.5  H>.6 

36.66     .97 

33.7     1.6 

35.36     .96 

18.5     1.0 

65.73     .71 

10.5     9.3 

36.6 

39.13     .36 

31.3     1.1 

36.91     .94 

35.3    1.4 

35.63     .96 

30.4     1.6 

66.41     .65 

13.9    9.6 

Sept  5.6 

39.49  +.33 

33.7  -1.6 

37.14  +.91 

36.5  +1.9 

35.87  +.93 

33.1  +1.7 

67.03  +.56 

15.7  +9.0 

15.6 

39.79     .97 

34.5    9.1 

37.34     .18 

37.7     1.6 

36.08     .90 

33.8     1.6 

67.56     .50 

18.8     3.9 

35.5 

40.03     .90 

36.8    9.4 

37.50     .15 

38.6     06 

36.36     .16 

35.3    1.4 

68.03     .41 

33.1     3.3 

Oct.    5.5 

40.19     .13 

39.3    9.7 

37.63     .19 

39.3     0.6 

36.41     .13 

36.6     1.9 

68.38     .39 

35.5     3.4 

15.5 

40.39  +.06 

33.1     9.6 

37.74     .00 

39.7     0.4 

36.53     .10 

37.7     1.1 

68.65     .99 

38.9    3.5 

35.5 

40.33  -.01 

35.0  -9.0 

37.81  +.06 

30.0  +0.9 

36.61  +.07 

38.7  +0.9 

68.83  +.11 

33.4  +3.4 

Nov.  4.4 

40.38    .07 

37.9     9.6 

37.85  +.03 

30.1     0.0 

36.67     .04 

39.4     0.7 

68.88  +.01 

35.8    3.3 

14.4 

40.17     .13 

40.7     9.6 

37.86     .00 

:io.o  -0.1 

36.69  +.01 

30.0    0.5 

68.83  -.10 

39.0    3.1 

34.4 

40.01     .10 

43.3     9.3 

37.85  -.03 

39.8    0.3 

36.69  -.00 

30.5    0.3 

68.69    .90 

43.1     9.0. 

Deo.   4.4 

39.80    .93 

45.3    9.0 

37.81     .05 

39.5    0.4 

36.65     .05 

30  7  +0.9 

68.43     .30 

44.8    9.5 

14.3 

39.55  -.97 

47.1  -1.5 

37.75  -.07 

39.0  -0.5 

36.59  -.07 

30.8    0.0 

68.08 -.99 

47.1  +9.1 

34.3 

39.36     .30 

48.3     1.0 

37.67     .00 

3S.6    0.5 

36.51     .00 

30.7  -0.9 

67.64     .47 

48.9     1.6 

34.3 

38.95  -.31 

49.1  -0.5 

37.07 -ai 

38.0  -0.6 

36.41  -.11 

30.5  -0.3 

67.14  -.54 

50.3  +1.0' 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Arietis. 

f '  Ceti. 

I  CasfliopeB. 

^3  Ceti. 

Hean 
Solar 
Date. 

Right 
Aacension. 

Declinatlcm 
yorth. 

RlKht 
Asoenaioii. 

Deolination 
North. 

Right 
Afloension. 

DeolinatioD 
North. 

Right 
Aaoenslon. 

Declination 
North. 

I)      in 

2     0 

+22  56 

h     m 

2     7 

O           / 

+  8  19 

h     III 

2  19 

+66  54 

h      m 

2  22 

O          i 

+  7  57 

(Dec.30.3) 

s 
57.78  -.11 

30.9  -0.1 

a 
9XS  -.09 

41.5  -0.6 

s 
60.16  -.36 

36.5  +1.4 

a 
18.19  -.06 

1/ 

55.0  -0.6 

Jan.   9.3 

57.66     .13 

30.7    0.3 

9.56     .11 

43.9    0.6 

59.77     .41 

37.7    0.9 

18.09     .11 

54.4     0.5 

19.2 

57.52     .14 

30.3    0.5 

0.44     .13 

43.4     0.6 

59.34     .45 

38.3  +0.3 

17.97     .13 

n3.9    0  5 

29.2 

57.37     .15 

29.7    0.7 

9.30     .14 

42.8     0  5 

58.87     .47 

:«.3  -0.9 

17.84     .14 

53.3    0.5 

Feb.   8.2 

57.22     .15 

29.0    0.8 

9.16     .14 

42.3     0.5 

58.39     .48 

37.9     0.7 

17.70     .14 

52.9    0.5 

18.2 

57.07  -.14 

28.1  -0.9 

9.03  -.13 

41.8-0.4 

57.93  -.46 

36.9  -1.9 

17.56  -.14 

52.4  -0.4 

282 

.56.94     .19 

27.3    0.9 

8.90     J9 

4 1 .5    0.3 

67.50     .40 

3.5.4     1.7 

17.42     .13 

52.1     0.3 

Mar.  10.1 

fsm  .10 

26.4     0.0 

8.79     .10 

41.2     0.9 

57.12     .34 

33.6    9.0 

17.31     .11 

51.8  -0.9 

20.1 

56.74     .07 

25.5     0.8 

8.71     .07 

41.0-0.1 

56.82     .96 

31.4     9.3 

17.21     .06 

51.7    0.0 

30.1 

56.69  -.03 

24.7     0.7 

8.66  -.03 

41.1  +0.1 

56.60     .17 

29.0     9.5 

17.15  -.04 

51.8+0.1 

Apr.   9.1 

56.69  +  09 

24.1  -0.5 

8.66  +.01 

41.3  +0.3 

56.49  -.06 

26.5  -9.6 

17.12     .00 

52.0  +0.3 

19.0 

56.73     .00 

2:^.7     0.3 

8.69     .06 

41.7     0.5 

56.48  +.04 

23.9    8.5 

17.15 +.04 

52.4    0.5 

29.0 

56.82     .19 

23.5  -O.l 

8.77     .10 

42.3    0.8 

56.58     .16 

21.5    9.4 

17.21     .09 

53.1     0.6 

May  9.0 

56  97     .16 

23.5  +0.9 

8.89     .15 

43.2     1.0 

56.79     .97 

19.2     9.1 

17.32     .13 

53.9     1.0 

18.9 

57.15     .91 

23.8    0.4 

9.06     .19 

44.3     1.9 

57.10     .36 

17.2     1.8 

17.48     .18 

55.0     1.9 

28.9 

57.38  +.95 

24.4  +0.7 

9.27  +.93 

45.6  +1.4 

57.51  +.45 

15.6  -1.5 

17.67  +.99 

56.3  +1.4 

June  7.9 

57.65     .96 

25.2     1.0 

9.52     .96 

47.1     1.6 

57.99     .69 

14.3     1.0 

17.91     .95 

57.8     1.6 

17.9 

57  94     .30 

26.3     1.9 

9.79     .98 

48.8     1.7 

58.55     .58 

13.5    0.6 

18.17     .97 

59.4     1.7 

27.8 

58.26     .39 

27.6     1.4 

10.08     .30 

50.6     1.8 

59.15     .09 

13.1  -0.9 

18.46     .99 

61.2     1.6 

July  7.8 

68.59     .33 

29.2     1.6 

10  39     .31 

52.4     1.8 

59.79     .65 

13.2  +0.3 

18.76     .31 

62.9     1.6 

17.8 

58.92  +.33 

30.8  +1.7 

10.70  +.31 

54.2  +1.8 

60.45  +.66 

13.7  +«.8 

19.07  +.31 

64.8  +1.8 

27.7 

59.25     .39 

32.6     1.8 

11.02     .31 

56.1     1.8 

61.11      .66 

14.7     1.9 

19.38     .31 

66.5     1.7 

Aug.  6.7 

59.57     .31 

34.5    1.0 

11.32     .30 

57.8     1.7 

61.77     .64 

16.1      1.6 

19.69     .30 

68.3     1.6 

16.7 

59.88     .99 

36.3     1.9 

11.61     .98 

59.4     1.5 

62.40     .61 

17.9     8.0 

19.98     .90 

69.8     1.5 

28.7 

60.16     .97 

38.2     1.8 

11.88     .96 

60.9     1.4 

62.99    .57 

20.1     9.3 

20.26     .97 

71.?     1.8 

Sept  5.6 

60.42  +.94 

40.0  +1.7 

12.12 +.93 

62.2  +1.9 

63.54  +.59 

22.6  +9.6 

20.51  +.94 

72.5  +1.1 

15.6 

60.64     .91 

41.7     1.6 

12.34     .90 

63.2    1.0 

64.04     .47 

25.3     9.0 

20.74     .99 

73.5    0.9 

25.6 

60.84     .18 

43.2     1.5 

12.53     .17 

64.1     0.7 

64.47     .40 

28.3     3.1 

20.95    .19 

74.3     0.7 

Oct.    5.6 

61.00     .15 

44.7    1.4 

12.69     .14 

64.7    0.5 

64.84     .33 

31.4     3.9 

21.12     .16 

74.9     0.5 

15.5 

61.13     .19 

1 

45.9     1.9 

12.82     .11 

65. 1     0.3 

65.13     .96 

34.6     3.9 

21.27     .13 

75.2    0.3 . 

25.5 

1 
61.23  +.09 

47.0  +1.0 

12.92  +.06 

65.3  +0.1 

65.35  +.18 

37.8  +3.9 

21.38 +.10 

75.4  +0.1 

Nov.  4.5 

61.30     .06 

48.0    0.8 

12.99     .05 

6i>.3  -0.1 

65.49     .09 

41.1     3.1 

21.47     .07 

75.4  -0.1 

14.4 

61.34  +.03 

48.8    0.6 

13.03  +.03 

65.2    0.9 

65.54  +.01 

44.1     3.0 

21.52     .04 

75.2     0.9 

24.4 

61.35  -.01 

49.4     0.5 

13.04     .00 

65.0    0.3 

65.51  -.07 

47. 1     9.8 

21.55  +.01 

74.9    0.3 

Deo.  4.4 

1 

61.33     .04 

49.8    0.3 

13.03  -.03 

64.6    0.4 

65.39     .16 

49.7     9.5 

21.55  -.08 

74.5    0.4 

14.4 

61.28  -.07 

50.0  +0.1 

12.99  -.05 

64.2  -0.5 

65.19 -.94 

52.0  +9.1 

21.51  -.04 

74.1  -0.5 

24.3 

61.20     .09 

50.0  -0.1 

I2.{»2     .06 

63.7     0  5 

64.92     .31 

54.0     1.7 

21.46     .07 

73.6    0.5 

:m.3 

61.10  -.19 

49.9  -0.3 

12.83  -.11 

63.2  -0.6 

64..57  -.37 

55.5  +1.9 

21.37  -.09 

73.1  -0.6 
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APPABEKT  PLACES  FOB  TH£  UPPEB  TRANSIT  AT  WASHTNQTON. 

y  Ceti. 

a  Ceti. 

48Cepl 

lei  (H.) 

C  Arietis. 

III 

Ascension. 

DeoUnstion 

Bight 
Ascension. 

DeoUnslion 
IfortK, 

Right 
Ascension. 

Deollnstion 
North, 

Bight 
Ascension. 

Decllnstion 
Kortk. 

• 

li     m 

2  37 

O          1 

+  2  46 

h     m 

2  56 

+  3  39 

h      ni 

3    6 

+r7  19 

h     m 

3    8 

+20  38 

(Dec.30.3 

35.67  -.08 

I2.'3  -0.7 

s 
31.48 -.07 

22.1  -«.7 

S 

24.19 -.57 

56.2  +8.8 

8 

:J4.47  -.07 

9.8     6.6 

Jan.  9.3 

35.58     .11 

11.6     0.6 

31.39    .10 

21.5     9.6 

23.54     .71 

58.1      1.7 

34.39     .10 

9.7  -6.1 

19.3 

35.46     .13 

11.0     0.6 

31.28    .19 

20.9    0.6 

22.78    .81 

59.6    1 8 

34.27     .13 

9.5     0.9 

29.3 

36.33    .14 

10.5     0.5 

31.15    .14 

20.4     0.5 

21.93    .87 

60.5  +6.6 

34.13    .15 

9.2     0.3 

Fob.  8.2 

35.19    .14 

lO.I     0.4 

31.00     .15 

19.9    0.4 

21.03     .91 

60.8    6.0 

33.96    .16 

8.9    0.4 

18.9 

35.04  -.14 

9.8  -0.3 

30.85  -.19 

19.6  -0.3 

20.11  -.99 

60.5  -0.6 

33.82  -.16 

8.4  -0.5 

28.2 

34.90     .13 

9.6  -0.1 

30.70     .14 

19.4  -0.1 

19.22    .85 

59.6    1.1 

33.65    .16 

7.9    0.5 

Mar.  10.2 

34.77     .18 

9.5    0.0 

30.57    .13 

19.3     0.0 

18.41      .77 

58.3     1.6 

33.50     .14 

7.3     0.5 

20.1 

.34.67     .00 

9.7  +6.8 

30.45    .10 

19.4  +«.9 

17.68     .66 

56.4     8.0 

33.36    .18 

6.8    0.5 

30.1 

34.59     .06 

10.0     0.4 

30.36    .07 

19.7     0.4 

17.10     .50 

54.2    8.4 

33.26     .09 

6.3    0.5 

Apr.  9.1 

34.56  -.08 

10.5  +6.6 

30.30  -.03 

20.1  +6.6 

16.68  -.33 

51.7  -8.6 

33.19  -.05 

5.9  -0.4 

19.0 

34.56  'I-.08 

11.2     9.6 

30.29  +.01 

20.8     0.8 

16.44  -.15 

49.0    8.7 

:)3.17     .06 

5.6    0.9 

29.0 

34.61     .07 

12.1     1.0 

30.32    .05 

21.6     1.0 

16.37  +.03 

46.2    8.7 

33.19 +.66 

5.4  -6.1 

May  9.0 

34.70     .18 

13.3     1.8 

30.39    .10 

22.7     1.8 

16.51     .83 

43.5    3.6 

33.26    .16 

5.4  4«.l 

19.0 

34.84     .16 

14.6     1.4 

30.51     .14 

23.9     1.4 

16.83    .41 

41.0     8.4 

33.38    .14 

5.7    0.3 

38.9 

35.02  4-.90 

16.1  +1.6 

30.68  +.18 

25.4  +1.5 

17.33  +.58 

38.6  -8.8 

33.55  +.19 

6.1  +«.5 

June  7.9 

35.23     .83 

17.8    i.7 

30.88    .88 

27.0     1.6 

17.99     .73 

36.6     1.9 

33.76     .93 

6.8     6.6 

17.9 

35.48     .86 

19.6    1.8 

31.12     .85 

28.7     1.7 

18.79     .86 

34.9    1.5 

34.01     .96 

7.6    1.0 j 

27.8 

35.76     JK 

21.5    1.9 

31.39    .98 

30.5    1.8 

19.71      .97 

33  6     1.0 

34.29     .89 

8.6    1.1 

July  7.8 

36.05     .30 

23.4     1.9 

31.67     .99 

32.3     1.8 

20.72  1.05 

32.8    0.6 

34.59     .39 

9.9     1.3 

1 

17.8 

36.36  +.31 

25.2  +1.8 

31.97  +.30 

34.1  +1.8 

21.80+1.10 

32.5  -6.1 

34.90  +.31 

1 

11.2+1.4 

27.8 

36.67     .30 

27.0    1.7 

32.28    .31 

35.8    1.7 

22.93  1.13 

32.6  +6.4 

35.23     .39 

12.6    1.4 

Aug.  6.7 

36.97     .30 

28.7     1.6 

32.59    .30 

37.5    1.5 

24.07  1.14 

33.2    6.8 

35.55     .39 

14.0     1.5 

16.7 

37.27     .89 

30.1     1.4 

32.88    .99 

38.9    1.4 

25.21   1.19 

34.2    1.3 

35.87     .31 

15.5    1.5' 

26.7 

37.55     .87 

31.4     1.8 

33.17     .86 

40.2    18 

26.32  1.09 

35.7     1.7 

36.18    .36 

17.0     1.4 

Sept  5.7 

37.81  4-.85 

32.4  +0.9 

33.44  +.86 

41.2  +0.9 

27.39+1.03 

37.6  +9.1 

36.47  +.98 

18.3  +1.3 ' 

15.6 

38.05     .89 

33.2    9.7 

33.69     .84 

42.0     0.7 

28.38    .95 

39.9    9.4 

36.75     .88 

19.6     1.9 

25.6 

:18.26     .80 

33.7    0.4 

33.92     .81 

42.6     0.4 

29.29    .66 

42.5    9.7 

.37.00     .84 

20.8    1.1  ' 

1 

Oct.    5.6 

38.44     .17 

34.0  +6.8 

34.12    .19 

42.6  +6.9 

30.11     .75 

45.4     3.0 

37.23     .81 

21.9     1.0 

J 

15.5 

38.60     .14 

34.1  -6.1 

34.30    .16 

42.9     6.6 

30.80    .63 

48.5     3.8 

37.42     .19 

22.8    0.9 

25.5 

38.73  +.11 

33.9  -6.3 

34.44  +.13 

42.7  -6.9 

31.36 +.49 

51.8  +^.3 

37.60  +.16 

23.6  +0.7 ; 

j 

Nov.  4.5 

38.82    .06 

33.5    0  4 

34.56     .16 

42.4     6.4 

31.78    .34 

55.2    3.4 

37.74     .13 

24.2    0.6 

M.5 

:)8.89    .06 

33.0     0.5 

:)4.65     .07 

41.9     6.5 

32.05    .18 

58.6    3.4 

37.85     .09 

24.8    6.5 

24.4 

38.93  +.08 

32.4     0.6 

34.70     .04 

41.3     6.6 

32.14  +.61 

62.0    3.3 

37.93     .06 

25.2    6.4 

Dec.   4.4 

.38.94  -.01 

31.7     6.7 

34.73  +.01 

40.6    6.7 

32.07  -.16 

65.2    3.1 

37.97  +.63 

25.5    6.3 

1 

14.4 

38.92  -.04 

31.0  -0.7 

34.72  -.08 

39.9  -6.7 

31.83 -.99 

68.2+8.8 

37.96  -.61 

25.7  +0.9 

24.4 

38.87     .06 

30.3    0.7 

34.69    .06 

39.2    6.7 

31.43     .48 

70.9    8.5 

37.95     .64 

25.8  +0.1 

34.3 

38.79  -.09 

29.6  -0.6 

34.62  -.08 

38.6  -6.6 

30.88 -.68 

73.2+9.1 

37.89  -.66 

25.8    6.0 

-   - 

- 

- 
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APPABENT  PLACES  FOR  THE  UPPEB  TBAKSIT  AT  WASHmOTOK. 

a  Peraei. 

eEridani. 

6  Penei. 

f  Taari. 

lieu 

Solar 
D»to. 

Kfght 
Aaoeoakm. 

* 

DeeUnftHon 
North. 

BlfTbt 
Aaoenaion. 

DeoUiiatloii 
SouUL 

Bight 
AaeenaloD. 

DeoUnatkni 
North, 

Awflmloii. 

DeoUnatUm 

North. 

h     m 

3  16 

O           / 

+49  28 

h     m 

3  27 

O           1 

-  9  49 

h     m 

3  35 

+47  25 

h     m 

3  40 

+23*45 

(Dec  30.4) 

28.23  -.19 

14.2  •fl.9 

44.83  -.07 

59.7  -1.9 

8 

5.68  -.00 

7l'.'2  +1.3 

56.61  -.05 

51.5  +0.9 

Jma.  9.3 

28.08    .17 

15.3    0.9 

44.74     .10 

60.8    1.0 

5.56     .14 

72.3    1.0 

56.54     .08 

51.7  40.1 

19.3 

27iS)    .SI 

16.1     0.5 

44.63     .19 

61.7    0.8 

5.40     .18 

73,2    0.7 

56.44     .19 

51.7     0.0 

S9.3 

27.67     .94 

16.4  40.9 

44.50     .14 

62.5    0.6 

5.20     .99 

73.7  +0.3 

56.31     .14 

51.6  -0.1 

Feb.  8.2 

27.42     .90 

16.4  -0.9 

44.35     .16 

62.9    0.3 

4.96     .94 

73.8    0.0 

56.15     .16 

51.4     0.9 

18.2 

27.16  -.96 

16.0  -0.6 

44.18  -.16 

6:).2  -0.1 

4.71  -.95 

73.6  -0.4 

55.96  -.17 

51.1  -0.3 

88.2 

26.89     JB 

15.3     0.9 

44.02     .10 

^  63.2  +0.1 

4.46     .95 

73. 1     0.7 

55.80     .18 

50.7    0.4 

Mar.  10.2 

26.65    .93 

14.2     1.9 

43.86     .15 

'  62.9    0.4 

4.22     .93 

72.2     1.0 

55.63     .17 

50.3    0.5 

.20.1 

26.43    .90 

12.8    1.4 

43.71     .13 

62.3    0.7 

4.00     .90 

71.1     1.9 

66.47     .14 

49.7    0.5 

30.1 

26.25     .15 

11.3    1.6 

43.59     .11 

61.5    0.9 

3.81     .16 

69.7     1.4 

66.34     .11 

49.2    0.5 

Apr.  9.1 

26.13 -.00 

9.7  -1.7 

43.50  -.07 

60.4  +1.9 

3.68  -.11 

68.2 -1J» 

55.25  -.07 

48.7  -0  5  1 

19.1 

26.07  -.03 

7.9    1.7 

43.45  -.03 

59.1     1.4 

3.60  -.05 

66.7     1.6 

56.19  -.00 

48.3    0.4  > 

29.0 

26.08  -f  .04 

6.2    1.6 

43.44  4.01 

57.6     1.6 

3.58  4.09 

65.1     1.5 

55.18 +.08 

47.9    0.3 

May  9.0 

26.16    .11 

4.6    1.5 

43.47     .06 

55.8     1.8 

3.64     .08 

63.6    1.4 

55.23     .07 

47.7  -0.1  ' 

19.0 

26.30     .18 

3.2     1.3 

43.55     .10 

53.9    9.0 

3.75     .15 

62.2    1.3 

55.32    .19 

47.7  40.1 

28.9 

26.51  ^-.94 

2.0  -I.I 

43.68  4.15 

51.8+9.1 

3.93  +.91 

61.0  -l.l 

55.46  +.16 

47.9  40.9  . 

Jane  7.9 

26.78    .90 

I.I     0.8 

43.85     .19 

49.6    9.9 

4.18     .97 

60. 1     0.8 

55.65     .90 

48.2    0.4  1 

17.9 

27.10    .94 

0.5     0.5 

44.06    .99 

47.4     9.9 

4.47     .99 

59.4     0.5 

55.87     .94 

48.8    0.6  , 

27.9 

27.47     .99 

0.1  -0.1 

44.29     .95 

45. 1     9J9 

4.81      .36 

59.1  -0.9 

66.13     SB 

49  5    0.8 

July  7.8 

27.86    .41 

0.2  49.9 

44.56    .97 

42.9    9.1 

5.18    .30 

59.0  +0.1 

56.42    .30 

50.4     1.0 

1 

17.8 

28.28  +.43 

0.5  40.5 

44.84  4.90 

40.8  49.0 

6.58  +.41 

59.2  40.4 

56.73  +.99 

51.4  41.1  ' 

27.8 

28.72    .44 

1.2     0.8 

45.13     .30 

39.0     1.8 

6.99    .4» 

59.7     0.6 

57.05     .33 

52.5     1.9  . 

Aug.  6.8 

29.16    .44 

2.1      1.1 

45.43    .30 

37.3     1.6 

6.42    .43 

60.5    0.9 

57.38     .33 

53.7     1.9  ' 

16.7 

29.60     .43 

3.4     1.4 

45.73    .99 

35.9     1.9 

6.84     .49 

61.5     1.9 

57.71     .33 

55.0    1.9  ' 

26.7 

30.02    .41 

4.9     1.6 

46.02     .98 

34.8    0.9 

7.26    .41 

62.8     1.4 

58.03     .89 

56.2     1.9 

8ept  5.7 

30.43  -f  .39 

6.6  41.8 

46.30  4.97 

34.1  40.5 

7.67 +.90 

64.3  +1.6 

58.35  +.31 

1 
57.4  +1.9  < 

1 

15.6 

30.81     ^ 

8.4     9.0 

46.57     JB 

33.7  40.9 

8.05     .37 

65.9     1.7 

58.64     M 

58.6    l.l  1 

25.6 

31.16    .34 

10.5    9.1 

46.81     .93 

33.7  -0.9 

8.41     .35 

67.7     1.8 

58.9^    .97 

59.7     l.l 

Oct.    6.6 

31.49    .90 

12.6    9.9 

47.03     .91 

34.1     0.5 

8.74     M 

69.6     1.9 

59.18    .95 

60.7     1.0 

15.6 

31.77    .90 

14.8    9Ji 

47.23    .18 

34.7     0.8 

9.04     JK 

71.6    9.0 

50.42    .99 

61.6    0.9 

25.5 

32.01  ••-.99 

17.1  49.9 

47.40  +.15 

35.7  -l.l 

9.30  +.94 

73.6  +9.0 

59.62  +.19 

62.5  40.8 

Nov.  4.5 

32.22     .18 

19.3     9.9 

47.54     .19 

36.8    1.3 

9.53    .90 

75.7     9.0 

59.80     .17 

63.2    0.7; 

14.5 

32.37     .13 

21.5    9.9 

47.65     .00 

38.2     1.4 

9.71     .15 

77.7    9.0 

59.95     .13 

63.8    0.6  1 

24.5 

32.47     .08 

23.6     9.1 

47.72     .06 

39.6     1.5 

9.84     .10 

79.7     1.9 

60.07     .10 

64.4    0.5 

Doc.  4.4 

32.52  'l-.OO 

25.6     1.9 

47.77  +.03 

41.1     1.5 

9.92  +.05 

81.6     1.8 

60.15    .06 

64.8    0.4 

14.4 

32.52  -.03 

27.4  +1.7 

47.78  -.01 

42.5  -1.4 

9.94     .00 

83.3  +1.6 

60.19  +.09 

65.2  40.3 

24.4 

:)2.46     .08 

29.0     1.4 

47.75     .04 

43.9     1.3 

9.92  -.06 

84.8    1.4 

60.19 -.09 

65.5    0.9 

34.4 

32.35  -.13 

30.3  41.1 

47.69  -.08 

4.'>.l  -l.l 

9.84  -.11 

66.2  +1.9 

60.15 -.08 

65.7  -to.! 
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APPABENT  PLACEB  FOB  THE  UPPEB  TBAN8IT  AT  WASHINGTON. 

• 

CPenei. 

/  Eridani. 

y  Tauri. 

e  Taari. 

Mmd 
Solar 
Date. 

I>eeUnati<ni 
North. 

Bight 
Afloenalon. 

DeolinatioD 
North. 

Bight 
Aacwmrion. 

Deolination 
S<mih, 

Bight 
Afloenaion. 

North. 

Bight 
Ascension. 

h     m 

3  47 

+21  33 

h     m 

3  52 

0          1 

-13  49 

.h     m 

4  13 

+  15  21 

h     m 

4  22 

+  18  56 

(Dec.30.4) 

8 

13.00  -.06 

23.9  +6.6 

• 
53.99  -.05 

27.7  -1.4 

32.02  -.01 

39.1  -0.9 

0 
11.62 -.01 

7.6    0.0 

Jan.   9.3 

12.9:)    .o» 

24.4    0.4 

53.92    .09 

29.1     1.9 

31.99     .05 

38.9    0.9 

11.60     .06 

7.6    0.0 

19.3 

12.82     .19 

24.7    0.9 

53.82    .19 

30.2    1.0 

31.91     .09 

38.7    0.9 

11.52    .09 

7.5  -0.1 

29.3 

12.68    .16 

24.9  +0.1 

53.68    .14 

31.1      0.7 

31.80     .19 

38.5    0.9 

11.42    .19 

7.4     0.1 

Feb.  8.3 

12.51     .16 

24.8  -0.1 

53.53    .16 

31.7    0.6 

31.66    .15 

38.2    0.9 

11.28    .15 

7.3    0  1 

18.'^ 

12.32  -.19 

24.6  -0.3 

53.36  -.17 

32.0  -0.9 

31.50  -.16 

38.0  -0.9 

11.12 -.17 

7.1  -0.9 

28.2 

12.13     .19 

24.2    0.5 

53.19     .17 

32.0  +0.1 

31.33    .17 

37.8    0.9 

10.95    .18 

6.9    0.9 

Mar.  10.2 

1 1 .94     .18 

23.6    0.6 

53.01     .17 

31.8    0.4 

31.16     .17 

37.6    0.9 

10.77     .17 

6.7    0.9 

20.2 

11.76     .16 

23.0    0.7 

52.85    .16 

31.2    0.7 

31.00     .15 

37.4    0.9 

10.60     .16 

6.4    0.9 

30.1 

11.62    .13 

22.2    0.8 

52.71     .13 

30.3     1.0 

30.86    .13 

37.2  -0.1 

10.45     .14 

6.2    0.9 

Apr.   9.1 

11.51  -.09 

21.4  -6.8 

52.60  -.09 

29.2  +1.3 

30.74  -.10 

37.2    0.0 

10.33  -.10 

6.0  -0.9 

19.1 

11.44  -.04 

20.6    0.6 

52.53    .05 

27.8    1.5 

30.66     .06 

37.2  40.1 

10.24     .06 

5.9  -O.I 

29.1 

11.43  +.01 

19.8    0.7 

52.49  -.01 

26.1     1.8 

30.63  -.01 

37.3    0.9 

10.20  -.09 

5.8    0.0 

May  9.0 

11.46     .06 

19.2    0.6 

52.50  +.03 

24.2    9.0 

30.64  4.03 

37.5    0.3 

10.20  +.03 

5.9  40.1 

19.0 

11.55     .19 

18.7    0.4 

52.56     .08 

22.1     9.9 

30.69    .08 

38.0    0.5 

10.25     .07 

6.1     0.3 

29.0 

11.70 +.17 

18.4  -0.9 

52.66  +.19 

19.9  +9.3 

30.79  +.19 

38.5  +0.6 

10.35  +.19 

6.4  40.4 

.Juno  7.9 

11.89     .91 

18.2    0.0 

52.80     .16 

17.6    9.4 

30.94     .17 

39.2    0.8 

10.49     .16 

6.9    0.5 

17.9 

12.12     .95 

18.3  +0.9 

52.99     .90 

15.2     9.4 

31.13     .91 

40. 1     0.9 

10.67     .90 

7.5    0.7 

27.9 

12.39     .99 

18.6    0.4 

53.21     .93 

12.8    9.3 

31.35     .94 

41.1     1.0 

10.89     .94 

8.2    0.8 

1 

July  7.9 

12.70     .31 

19.1      0.6 

53.46     .98 

10.5     9.9 

31.61     .97 

42.2     1.1 

11.15     .97 

9.1     0.9  • 

17.8 

13.02  +.33 

19.8  +0.8 

53.73  +.98 

8.3  +9.1 

31.88  +.99 

43.3  +1.9 

11.42 +.99 

10.1  41.0 

27.8 

13.36     .34 

20.6    0.9 

54.02     .99 

6.3     1.9 

32.18    .30 

44.5    1.9 

11.72     .30 

11. 1     1.0 

Ang.  6.8 

13.71     .35 

21.6    I.I 

54.31     .30 

4.6     1.6 

32.49     .31 

45.7    1.9 

12.03     .31 

12.1      1.0 

16.8 

14.06     .35 

22.7     1.9 

54.61     .30 

3.2     1.3 

32.80     .31 

46.8    1.1 

12.35     .39 

13.2     1.0, 

26.7 

14.41     .34 

24.0    1.9 

54.91     .99 

2.1     0.9 

33.11     .31 

47.9     1.0 

12.66     .31 

14.2    1.0 

Sept.  5.7 

14.74  +.33 

25.2  +1.3 

55.20  +.98 

1.4  40.5 

33.41  +.30 

48.9  +0.9 

12.97  +.31 

15.1  40.9 

1 

1.^.7 

15.06     .31 

26.5     1.3 

.55.48     .97 

1.1  +0.1 

33.71     .99 

49.7    0.8 

13.28    .30 

15.9     0.8 

1          25.6 

I5..36     .99 

27.7     1.3 

55.74     .95 

1.2-0.3 

33.99     .97 

50.4    q.6 

13.57     .99 

16.6    0.7 

,Oct.    5.6 

15.65     .97 

29.0     1.9 

55.99     .93 

1.7     0.7 

34.26     .90 

50.9    0.5 

13.85     .97 

17.2    0.5 

,           15.6 

15.90     .94 

30.2    1.9 

56.20     .90 

2.5     1.0 

34.51     .94 

51.3    0.3 

14.11     .95 

17.7     0.4 

25.6 

16.13  +.91 

31.4  +1.9 

56.40  +.18 

3.7  -1.3 

34.73  +.91 

51.5  +0.9 

14.35  +.93 

18.1  40.3 

Nov.  4.5 

16.33     .18 

32.6    1.1 

56.56     .15 

5.1     1.5 

34.94     .19 

51.6  +0.1 

14.56     .90 

18.4     0.9 

I4..S 

16.50     .15 

33.7     I.I 

56.69     .19 

6.7     1.7 

35.11     .16 

51.7    0.0 

14.75     .17 

18.6    0.1 

24.5 

16.63     .11 

'M.7     1.0 

56.79     .08 

8.4     1.7 

35.25     .13 

51.6  -0.1 

14.90     .14 

18.7     0.1 

I  Dec.   4.5 

16.72     .07 

35.6    0.9 

56.86    .05 

• 

10.2     1.7 

35.36     .09 

61.4    OJi 

15.03     .10 

18.7  40.1 

1 

14.4 

16.77  +.03 

36.5  +0.8 

56.89  +.01 

11.9-1.7 

35.43  +.05 

51.3  -0J9 

15.11  +.06 

1 
18.8    0.0 

>          24.4 

16.77  -.09 

37.2    0.7 

56.88  -.09 

1.3.5     1.6 

35.46  +.01 

51.1     0.9 

15.15  +.09 

18.8    0.0 

:t4.4 

16.73  -.06 

37.8  +0.5 

56.84  -.06 

15.0  -1.4 

35.46  -.03 

50.9  -0  9 

15.15 -.09 

18.8    0.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

a  Tauri. 
(Aldebaran.) 

a  CamelopardaliB. 

1  Aurign. 

1 
1 
11  Ononis. 

HOMI 

Solar 
Date. 

• 

Bight 
ABcenaion. 

Declination 
north. 

Bight 
Asoenaion. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

4  29 

O           1 

4-16  17 

h  •  m 

4  43 

+66    9 

h     m 

4  49 

+32  59 

h     m 

4  58 

1 

+  15  14 

(Dec.30.4) 

8 

36.58    .00 

13.3  -0.9 

• 
7.84  -.06 

21.9  +9.5 

s 
49.97  +.09 

29.2  +0.8 

s 
17.12  +.09 

58.9  -0.9 

Jan.   9.4 

36.55  -.04 

13.2    0.9 

7.72     .16 

24.2    9.9 

49.96  -.03 

29.9    0.7 

17.12 -.09 

58.7     0.9 

19.4 

36.49     .08 

13.0     0.9 

7.51     .96 

26.3     1.9 

49.90     .08 

30.6    0.6 

17.08     .06 

58.5     0.9 

29.3 

.36.39     .IQ 

12.8    0.9 

7.21     .34 

28.0     1.5 

49.79     .13 

31.1      0.5 

16.99    .10 

58.3    0.9 

Feb.  8.3 

36.25     .14 

12.6     0.9 

6.83     .40 

29.2    1.0 

49.65     .16 

31.5    0.3 

16.87     .13 

58.2    O.I 

18.3 

36.10  -.16 

12.5  H).9 

6.40  -.44 

30.1  +0.6 

49.47  -.19 

31.7  +0.1 

16.72  -.16 

58.1  -0.1 

2d.'i 

35.93     .17 

12.3     a.9 

5.94     .47 

30.4  +0.1 

49.28     .90 

31.7  -0.1 

16.56     .17 

58.0    O.I 

Mar.  10.2 

35.7.S     .17 

12.1     0.9 

5.47     .46 

30.2  -0.4 

49.07     .90 

31.6    0.9 

16..38     .18 

57.9    0.1 

20.2 

35.58     .16 

M.9    0.9 

5.01      .44 

29.6     0.9 

48.87     .19 

31.3    0.4 

16.20     .17 

57.8  -0.1 

30.2 

35.43     .14 

11.8-0.1 

4.59     .39 

28.5    1.3 

48,68    .17 

30.8    0.5 

16.04     .15 

57.7    0.0 

Apr.  9.1 

35.30  -.11 

11.7     0.0 

4.23  -.39 

27.0  -1.6 

48.53  -.14 

:}0.2  -0.6 

15.90  -.13 

57.7    0.0 

19.1 

35.21     .07 

11.7     0.0 

3.95     .94 

25.3     1.9 

48.41     .10 

29.6    0.7 

15.79     .09 

57.8  +0.1 

29.1 

35.16  -.03 

11.7+0.1 

3.75     .14 

23.2    9.1 

48.33  -.05 

28.9    0.7 

15.72    .05 

57.9    0.9 

May  9.1 

.35.16  •I-.08 

11.9     0.9 

3.65  -.09 

21.1     9.9 

48.30     .00 

28.2    0.7 

15.69  -.01 

58.2    0.3 

19.0 

35.20     .06 

12.2    0.4 

3.66  +.06 

18.8     i.9 

48.33  +.05 

27.6    0.6 

15.70  +.04 

58.5    0.4 

• 

29.0 

35.29  4-.11 

12.7  +0.5 

3.76  +.16 

16.6  -9.9 

48.41  +.10 

27.0  -0.5 

15.76  +.08 

59.0  +0.5 , 

June  8.0 

35.42     .15 

13.3    0.7 

3.97     .96 

14.5    9.1 

48.54     .15 

26.6    0.4 

15.87     .13 

59.6    0.6 

17.9 

S5..'i9     .10 

14.1     0.8 

4.28     .35 

12.5     1.0 

48.71     .90 

26.3    0.9 

16.02     .17 

60.3    0.7 

27.9 

35.81     .t3 

14.9     0.0 

4.67     .43 

10.7     1.7 

43.93     .94 

26.1  -0.1 

16.20     .90 

61.1     0.8 

July  7.9 

36.05     .96 

15.9     1.0 

5.14     .50 

9.2     1.4 

49.19     .97 

26.1  +0.1 

16.42    .93 

62.0    0.9 

17.9 

36.32  ^M 

16.9  +1.0 

5.68  +.56 

7.9  -I.I 

49.48  +.30 

26.3  +0.9 

16.67  +.96 

62.9  +0.9 

27.8 

36.61     .30 

18.0     1.1 

6.27    .61 

7. 1      0.7 

49.80     .39 

26.6    0.3 

16.94     .98 

63.9     1.0 

Aug.  6.8 

36.91     .31 

19.0    1.1 

6.90    .64 

6.5  -0.4 

50.13     .34 

27.0    0.5 

17.23     .99 

64.8    0.9 

16.8 

.37.22     .31 

20.1     1.0 

7.55    .06 

6.3    0.0 

50.47     .35 

27.5    0.6 

17.53     .30 

65.7    0.9 

26.8 

37.5:1     .31 

21.1     0.0 

8.23     .68 

6.5  +0.4 

50.82    .35 

28. 1     0.6 

17.83     .31 

66.6     0.8 

Sept.  5.7 

37.84  +.31 

21.9+0.6 

8.91  +.67 

7.0  +0.7 

51.17  +.35 

28.8  +0.7 

18.14  +.31 

67.3  +0.7 

15.7 

38.14     .30 

22.7    0.7 

9.58     .66 

7.9     1.0 

51.52     .34 

29.5    0.7 

18.45     .30 

67.9    0.5 

25.7 

38.43     .SB 

23.3     0.5 

10.24     .64 

9.1      1.4 

51.86     .33 

30.3    0.8 

18.75     .99 

68.3    0.4 

Oct.    5.6 

38.71     .87 

23.8    0.4 

10.87     .61 

10.6     1.7 

52.19     .39 

31.1     0.8 

19.04     .98 

68.6    0.9 

15.6 

38.97     M 

24.1     0.3 

11.46     .57 

12.4     1.9 

52.50     .30 

31.9    0.8 

19.31     .97 

68.8  +0.1 

25.6 

39.21  +.93 

24.3  +0.1 

12.01  +.59 

14.5  +9.9 

52.80  +.96 

32.7  +0.8 

19.57  +.95 

68.8  -0.1 

Nov.  4.6 

:^.43     .91 

24.4     0.0 

12.50     .46 

16.7     9.4 

5:1.07     .95 

33.5    0.8 

19.81     .93 

68.7    0.9 

14.5 

39.62     .18 

24.4     0.0 

12.92     .38 

19.2     9.6 

53.30     .99 

34.3    0.8 

20.03     .90 

68.5    0.9 

24.5 

39.78     .14 

24  3  -0.1 

13.26     .30 

21.9     9.7 

53.51     .18 

35.2    0.9 

20.22     .17 

68.3    0.3 

Deo.   4.5 

39.91     .11 

24.2    0.9 

13.52    .91 

24.6    9.7 

5:).68     .14. 

36.1     0.8 

20.37     .14 

68.0    0.3 

14.5 

39.09  -f  .06 

24.1  H).9 

13.67  +.11 

27.3  +9.7 

53.80  +.10 

36.9  +0.8 

20.49  +.10 

67,7  -0.3 

24.4 

40.04  4-.03 

23.9     0.9 

1.3.73     .00 

29.9     9.6 

53.87  +.05 

37.7     0.8 

20.ri6  +.05 

67.5    0.3 

34.4 

40.05  -.08 

23.7  -0.9 

13.68  -.10 

:I2.4  +9.4 

53.90     .00 

38.5  +0.7 

20.59     .00 

67.2  -0.9 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHIKGTOK. 

Mmo 
Solw 
DAto. 

o  Aorira. 

fi  Orionu. 

P  Tanri. 

Groombridge  966. 

Right 
AscMiisioii. 

North, 

sight 
AwMDsion. 

DeoUaatlon 
South. 

Right 
Aaoeaaion. 

Dedinatloii 
North. 

Right 
Aacenaion. 

DeoUniition 
North. 

h     m 

5    8 

+45  53 

h     m 

5    9 

O           1 

-  8  19 

fa     m 

5  19 

+28  30 

h     m 

5  24 

+74  57 

(Deo.30.4) 

34.14  -^M 

8.8  +1.5 

• 
15.39  +.00 

60.3  -1.6 

s 
30.49  +.05 

49.4  40.5 

0 
63.91     .00 

73.5  4«.9 

Jan.   9.4 

S4.I4  -.03 

10.3    1.4 

15.38  -.03 

51.8    1.4 

30.53    .00 

49.9    0.5 

63.83  -.17 

76.3     9.7 

19.4 

34.07    .0» 

11.6     1.9 

15.33    .07 

53.1     1.9 

30.49  -.05 

50.4     0.5 

63.57     .39 

79.0     9.5 

29.4 

33.95    .15 

13.7     1.0 

15.35    .10 

54.1     1.0 

30.41     .10 

50.9    0.4 

63.18     .46 

81.3    9.1 

Feb.  8.3 

33.78    .19 

13.7    0.8 

15.13    .13 

55.0    0.7 

30.39    .14 

51.3    0.3 

63.65     .58 

a3.3    1.7 

18.3 

33.57  -.93 

14.3  +0.5 

14.97  -.16 

55.6  -0.5 

30.14  -.17 

51.5  4«.9 

63.01  -.67 

84.7  +1.9 

^.3 

33.33    .95 

14.6  40.9 

14.80     .18 

65.9  -0.9 

19.96     .10 

51.6  40.1 

61.30     .73 

85.7     0.7 

liar.  10.3 

33.08    JB 

14.6  -0.1 

14.63    .18 

56.0    0.0 

19.76     .19 

51.7     0.0 

60.54     .76 

86.1  +0.1 

S0.3 

33.83    .95 

14.4    0.4 

14.44     .18 

55.9  +0.3 

19.57     .10 

51.6  -0.9 

59.79     .74 

86.0  -0.4 

30.3 

33.59    JB 

13.8    0.7 

14.37     .16 

55.5    0.5 

19.38    .18 

51.4     0.3 

59.06    .70 

85.4     0.9 

Apr.  9.9 

33.38  -.19 

13.0  -0.9 

14.13 -.14 

54.8  40.8 

19.33  -.15 

51.1  -0.3 

58.40  -.69 

84.3  -1.4 

19.1 

33.31     .14 

13.0    1.1 

13.99    .11 

53.9    1.1 

19.08    .11 

50.7     0.4 

57.83    .51 

83.6     1.8 

39.1 

33.09    .09 

10.9    1.9 

13.90    .07 

53.6    1.3 

18.99    .07 

50.3     0.4 

57.37     .30 

80.7    9.1 

May  9.1 

33.03  -.03 

9.6    1.3 

13.85  -.03 

51.4     1.5 

18.94  -.03 

49.9    0.4 

57.05     .94 

78.5    9.3 

19.1 

33.03  -1^.03 

8.3    1.3 

13.84  +.01 

49.8     1.6 

18.93  +.08 

49.5    0.4 

56.88  -.00 

76.0    9.5 

99.0 

33.09  +.00 

7.0  -1.3 

13,88  +.06 

48.1  +1.6 

18.98  +.07 

49.3  -0.3 

56.86  +.06 

73.5  -«.6 

June  8.0 

33.33    .15 

5.8    1.9 

13.95    .10 

46.3    1.0 

19.07    .19 

48.9    0.9 

57.00     .91 

70.9    9.5 

18.0 

33.40    .91 

4.7    1.0 

14.07     .14 

44.3    9.0 

19.33    .16 

48.7  -0.1 

57.39     .36 

68.4     9J» 

37.9 

33.63    .90 

3.7    0.0 

14.33     .17 

43.3     9.0 

19.40    .90 

48.7    0.0 

57.73     .50 

66.0    9.3 

July  7.9 

33.91'     .30 

8.9    0.7 

14.43    .91 

40.3    9.0 

19.63    .94 

4ti.8  40.1 

58.39     .69 

63.8    9.1 

* 
J 

17.9 

33.33  ••-.34 

3.3  -0.5 

1 4.64  +.93 

38.3  +1.0 

19.88  +.97 

48.9  40.9 

58.97  +.73 

1 

61.8  -1.8 

37.9 

33.58    .af7 

1.9    0.3 

14.88     .95 

36.4     1.8 

30.16     .99 

49.3    0.3 

59.76     .83 

60.3     1.5 

Aug.  6.8 

33.96    .30 

1.6  -0.1 

15.15     .97 

34.7     1.5 

30.47     .31 

49.5    0.4 

60.63     .91 

58.8     1.9* 

1G.8 

34.36    .40 

1.6  +0.1 

15.43     .96 

33.3     1.3 

30.78    .39 

49.9    0.4 

61.57     .97 

57.8    0.8 ; 

1 

36.8 

34.77     .41 

1.8    0.3 

15.71     .99 

33.1     1.0 

31.11      .33 

50.3    0.4 

63.56  1.01 

67.3  -0.4 

* 

Sept  5.8 

35.19  -t-.OO 

3.1  +0.4 

16.00  +.99 

31.3  40.7 

31.45 +.34 

50.8  40.4 

63.58+1.03 

57.0    0.0 , 

15.7 

35.60    .41 

3.6    0.0 

16.39     .90 

30.8  +0.3 

31.79    .33 

51.3    0.4 

64.63  1.04 

57.3  +0.4 

35.7 

36.03    .41 

3.3     0.6 

16.58     .96 

30.7  -0.1 

33.13    .33 

51.6    0.4 

65.66  i.oa 

57.H     0.8 

Oct.    5.7 

36.43    .30 

4.1     0.9 

16.85    .97 

31.0    0.4 

33.45     .39 

53. 1     0.4 

66.68  1.00 

58.8     1.9 

15.6 

36.80    .37 

5.1     1.1 

17.13     .96 

31.6    0.8 

33.76    .31 

53.5     0.4 

67.67     .95 

60.1     1.6 

1 

35.6 

37.17  +.35 

6.3  +1J9 

17.37  +.94 

33.5  -1.1 

33.07  +  JO 

53.9  40.4 

68.59  +.80 

1 
61.9  +1.0 

Nov.  4.6 

37.50     .39 

7.5     1.3 

17.60     .99 

33.7     1.3 

3:J.35    .97 

53.3    0.4 

69.44     .80 

64.0     9.9 

14.6 

37.81     .96 

8.9     1.4 

17.81     .19 

35.3     1.5 

33.61     JH 

53.7    0.4 

70.19     .70 

66.3     9.5 ' 

34.5 

38.07     .94 

10.3    1^ 

17.98     .16 

36.8     1.6 

33.84     ^1 

54. 1     0.4 

70.83     .57 

69.0    9.7 

Deo.   4.5 

38.30     .19 

11.9     1.5 

18.13     .13 

38.5    1.7 

34.03    .17 

54.6    0.5 

71.34     .43 

71.8    9.9 

14.5 

38.45  +.13 

13.4  +1.0 

18.34  +.09 

40.3  -1.7 

34.18  +.13 

55.0  40.5 

71.70 +.» 

74.8  +3.0 

34.5 

38.55     .07 

15.0     1.5 

18.30  +.04 

41.8     1.6 

34^39     .06 

55.6    0.5 

71.89  +.11 

77.8    3.0 

34.4 

38.60  +.01 

16.5  +1.4 

ia33    .00 

43.4  -1.5 

34.34  +.03 

56.0  -fOJk 

71.93 -.06 

80.7  49.9 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

A  Ononis. 

a  Leporis. 

ft 

t  Orionis. 

a  ColumbaB. 

Moan 
Solar 
Date. 

Deolination 

• 

Right 
iLsoenaion. 

4 

Declinatioii 

Right 
Ascension. 

DecliDation 

Right 
AacenBion. 

Right 
Aacension. 

DeclinatloD 

O            / 

-34    7 

5  26 

o        / 

-  0  22 

h     m 

5  27 

O            t 

-17  53 

h     m 

5  30 

O           ; 

-   1   16 

h      m 

5  35 

(Dec.30.4) 

23.48  +.04 

55.6  -1.9 

a 
53.19  +.09 

70.5  -2.1 

8 

38.18  +.04 

25.2  -1.3 

a 
40.86  +.01 

65.'3  -9.8 

Jan.   9.4 

23.49  -.01 

56.7     I.I 

53.19  -.09 

72.5     1.9 

38.20     .00 

26.4     1.1 

40.84  -.05 

68.0    9.5 

19.4 

23.47     .05 

57.7    0.9 

53.15     .07 

74.3     1.6 

38.17  -.05 

27.4     1.0 

40.77     .10 

70.3    9.9 

99.4 

23.40     .09 

58.5    0.7 

53.06     .11 

75.8     1.3 

38.10     .09 

28.3     0.8 

40.65     .14 

72.4     1.8 

Feb.  8.3 

23.29     .19 

59.2    0.6 

52.93     .14 

77.0     1.0 

38.00     .12 

29.0     0.6 

40.46     .18 

74.0     1 .4  I 

18.3 

23.15  -.15 

59.7  -0.4 

52.78  -.17 

77.9  -0.7 

37.86  -.15 

29.6  -0.4 

40.28  -.91 

1 
75.2  -1.0  ' 

28.3 

22.99     .17 

60.0  -O.s 

52.60     .19 

78.4  -0.4 

37.70     .17 

29.9  -0.9 

40.06     .93 

76.0    0.6 

Mar.  10.3 

22.82     .17 

60.1     0.0 

52.40     .19 

78.6     0.0 

37.53     .19 

30.0    0.0 

39.82     .94 

76.3  -O.I 

20.*2 

22.64     .17 

60.0  +0.9 

52.21     .19 

78.5  +0.3 

37.35     .17 

30.0  +0.1 

39.58     .94 

76.2  +0.3 

30.8 

22.47     .16 

59.8    0.3 

52.02     .18 

78.0    0.6 

37.18     .16 

29.7     0.3 

39.34     .93 

75.6    0.8 

Apr.   9.8 

22.32  -.14 

59.4  +0.5 

51.84  -.16 

77.2  +0.9 

37.03  -.14 

29.3  +0  5 

39.12 -.91 

74.7  +1.9 

19.2 

22.19    .11 

58.8    0.7 

51.69     .13 

76.2     1.9 

36.90     .11 

28.7     0.7 

38.93     .18 

73.2     16 

29.1 

22.10     .06 

58.0    0  9 

51.58     .10 

74.8     1.5 

36.80     .08 

27.9     0.9 

38.77     .14 

71.5    9.0 

May  9.1 

22.04  -.04 

57.0     1.0 

51.50     .06 

73.1     1.8 

36.74  -.04 

26.9     1.1 

38.65     .10 

69.3    9.3 

19.1 

22.02     .00 

55.9     1.9 

51.46  -.01 

71.2    9.0 

36.71     .00 

25.7     1.9 

38.57  -.05 

66.9    9.5 

29.0 

22.05  -»-.05 

54.7  +1.3 

51.47  +.03 

69.1  +9,9 

36.74  +.04 

24.4  +1.4 

38.55     .00 

64.2  +9  6  , 

June  8.0 

22.12     .09 

53  3     1.4 

51.52     .07 

66.8     9.3 

36.80     .08 

23.0     1.5 

38.57  +.04 

61.4     9.9! 

18.0 

22.22     .13 

51.8     1.5 

51.61     .11 

64.5    9.4 

36.90     .19 

21.5     1.6 

38.63     .09 

58.4     3.0 

28.0 

22.37     .16 

50.2     1.6 

51.75     .15 

62.0    9.4 

37.05     .16 

19.8     1.6 

38.75,   .14 

55.4     3.0 

July  7.9 

22.55     .99 

48.6     1.6 

51.92     .19 

59.6    9.4 

37.2  J     .19 

18.2     1.6 

• 

:)8.90     .16 

52.4     9.9 

17.9 

22.77  +.93 

47.0  +1.5 

52  12  +.99 

57.3  +9.3 

37.43  +.99 

16.6  +1.6 

39.10  +.91 

49.6  +9.8  i 

27.9 

23.00     .95 

4.5.5     1.4 

52.35     .34 

55.1     9.1 

37.67     .94 

15.1      1.5 

39.33     .94 

46.9    9.5 

Aug.  6.8 

23.26     .96 

44.1     13 

52.60     .96 

53.2     1.8 

37.92     .96 

13.7     1.3 

39.59     .97 

44.5    9.9 

16.8 

23.53     .98 

42.9     1.] 

52.87     .98 

51.5     1.5 

38.19     .97 

12.4     l.I 

39.88     .99 

42.5     1.8 

26.8 

23.81     .96 

41.9    0.9 

53.16     .97 

50.2     1.1 

:k).47     .96 

11.4     0.9 

40.18     .31 

40.9     1.3 

Sept  5.8 

24.10 +.99 

41.1   +0.6 

53.45  +.99 

49.2  +0.7 

:i8.76  +.99 

10.6  +0.6 

40.49  +.39 

39.8  +0.8 

15.7 

24.39     .99 

40.6  4^0  3 

53.74     .99 

48.7  +0.3 

39.05     .99 

10.1   +0.3 

40.81     .39 

39.3  +0.3 

25.7 

24.68     .99 

40.5     0.0 

54.04     .99 

48.7  -H).9 

39.34     .99 

10.0     0.0 

41.14     .39 

39.3  -0.3 

Oct.    6.7 

24.97     .96 

40.6  -0.3 

54.32     .96 

49.0    0.6 

39.62     .96 

10.1   -0.3 

41.45     .31 

39.8    0.8 

15.7 

25.24     .97 

41.0    0.6 

54.60     .97 

49.9     1.0 

39.90     .97 

10.5     0.6 

41.76     .30 

40.9     1.3 

25.6 

25.50  +.95 

41.7-0.8 

54.87  +.95 

51.1  -1.4 

40.16  +.96 

11.3  -0.6 

42.05  +.98 

42.5  -1.8 

Nov.  4.6 

25.75     .93 

42.6     1.0 

55. 1 1      .93 

52.7     1 .7 

40.4 1     .94 

12.2     1.0 

42.31     .95 

44.6    9.2 

14.6 

25.98     .91 

43.7     1.9 

55.33     .90 

54.6    9.0 

40.64     .91 

13.4     1.9 

42.54     .99 

47.0    9  6 

24.5 

26.17     .16 

44.9     1.3 

55.52     .17 

56.7     9.1 

40.84     .10 

14.7     1.3 

42.74     .18 

49.7     9.8 

Dec.   4.5 

26.34     .15 

46.2     1.3 

55.68     .14 

58.9    9.9 

41.01     .15 

16.0     1.4 

42.iK)     .14 

52.6    9.0  ! 

14.5 

26.47  +.11 

47.5  -1.3 

5.5.79  +.10 

61.1  -9.9 

41.14  +.11 

17.4  -1.4 

43.01  +.09 

55.5  -9.9 

24.5 

26.56    .07 

48.8     1.9 

55.87  +.05 

63.3    9.1 

41.24     .07 

18.8     1.3 

43.08  +.04 

58.4     9.8 

34.4 

26.61  +.09 

50.0  -I.I 

.55.90     .00 

65.4  -9.0 

4 1 .29  +.03 

20.0  -1.9 

43.09  -.01 

61.1  -9.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

( 

n  Ononis. 

V  Ononis. 

22  Camelop.  (H.) 

fi  G«mioonim. 

Mean 
8ol*r 
Date. 

Right 
Ascension. 

DeelinstioD 
North, 

Deolination 
North. 

Right 
Asoension. 

Declination 
i^ortA. 

Ascension. 

DeeUnaiioD 
North, 

Right 
Asoension. 

h      m 

5  49 

+  123 

h     m 

6     1 

+ 14**  46 

h     m 

6    6 

+69  2\ 

h      m 

6  16 

4-22*34 

(Dec.30.5) 

8 

13.24  •f.O? 

It 

7.1  -0.8 

S 

17.78  +.06 

49.8  -0.4 

s 
44.81  +.14 

26'.8  +9.7 

8 

18.62  +.10 

8.3    0.0 

Jan.   9.3 

13.28  +.09 

6.4     0.7 

17.84  +.03 

49.4     0.3 

44.88  +.01 

29.5    9.6 

18.70  +.05 

8.4  +0.1 

19.4 

13.28  -.03 

5.7     0.6 

17.85  -.09 

49.2    0.9 

44.84  -.11 

32.2    9.5 

18.73     .00 

8.6    0.9 

^.4 

13.23     .07 

5.2     0.5 

17.82    .06 

49.0     0.1 

44.66     .93 

34.6     9.3 

18.71  -.00 

8.8    0  9 

Feb.   8.4 

13.14     .11 

4.8    0.4 

17.74     .10 

48.9  -0.1 

44..38     .33 

36.7     9.0 

18.63     .00 

9. 1      0.3 

18.3 

13.02  -.14 

4.5  -0.9 

17.62  -.13 

48.8    0.0 

43.99  -.49 

38.5  +1.6 

18.52  -.13 

9.3  +0.3 

tW.3 

12.87     .16 

4.3  -0.1 

17.47     .16 

48.8    0.0 

43..53     .40 

39.9     1.1 

18.37    .16 

9.6    0.9 

Mar.  10.3 

12.70     .17 

4.2    0.0 

17.30     .17 

18.9  -H).! 

43.02     .63 

«0.8    0.7 

18.20    .i8 

9.8    0.91 

1 

*^.3 

12.52     .17 

4.3  40.1 

17.13     .18 

49.0    0.1 

42.48      54 

4 1 .2  +0.0 

18.02     .18 

10.0     0.9 

30/2 

12.35     .17 

4.4     0.9 

16.95     .17 

49.1     0.1 

41.94     .69 

41.1      0.3 

17.84     .18 

10.1  +0.1 

1 

Apr.   9.2 

12.19 -.15 

4.6  40.3 

16.78  -.16 

49.2  +0.1 

41.43 -.40 

40.5  -0.8 

17.66  -.16 

1 

10.2    0.0 

19.^2 

12.05     Ai 

5.0     0.4 

16.64     .IS 

49.4     0.9 

40.97     .49 

39.5     1.9 

17.51     .14 

10.2    0  0 

29.2 

11.95     .09 

5.4     0.5 

16.53    .10 

49.6    0.9 

40.59     .34 

38.1     1.6 

I7.:«    .11 

10.2    0.0 1 

May   9.1 

11.87     .05 

6.0     0.6 

16.45     .06 

49.8    0.3 

40.29     .95 

36.3     i.9 

17.29     .07 

10.2    0.0  J 

19.1 

11.84  -or 

1 

6.7     0.7 

16.41  -.09 

50.2    0.4 

40.09     .14 

34.2    9.1 

17.24  -.03 

'    10.1    0.0 

29.1 

11.86  4.03 

7.5  +0.9 

16.42  +.09 

50.6  +0.4 

40.00  -.03 

32.0  -9.3 

17.23  +.08 

10.1      0.0 

June  8.0 

11.91      .07 

8.4     1.0 

16.46     .07 

51.0     0.5 

40.02  +.08 

29.7    9.4 

17.27     .06 

10.1    0.0 

18.0 

12.00     .11 

9.4     1.0 

16  55     .11 

51.6    0.6 

40.16     .10 

27.3     9.4 

17.35     .10 

10.2  40.1 

28.0 

12.14     .15 

10.5     1.1 

16.68     .15 

52.2    0.6 

40.40     .99 

24.9    9.3 

17.47     .14 

10.3     0.1 

July  8.0 

12.31      .16 

11.6     l.i 

16.85     .18 

52.8    0.7 

40.74     .30 

22.6    9.9 

17.63     .18 

10.4     0.9 

17.9 

12.51  -f.ai 

12  7  +1.1 

17.05  +.91 

53.5  +0.7 

41.18 +.48 

20.6  -9.0 

17.8:)  +.91 

10.6  40  9 

27.!l 

1273     .94 

13  8     1.1 

17.27     .94 

54.2    0.7 

41.70     .66 

18.6     1.8 

18.05     .94 

10.8    0.9 

Aug.  6.9 

12.98     .96 

14.9     1.0 

17.52     .96 

54.8    0.6 

42.30     .69 

16.9     1.5 

18.31     .96 

11.0     0.9 

1 

16  9 

I3.*i5     .97 

15.8    0.8 

17.79     .96 

55.4     0.5 

42.95     .68 

15.5     1.3 

16.58     M 

11.1     0.91 

1 

26.b 

I3.5;l     .96 

10.5     0.7 

18.07     .99 

55.9     0.4 

43.66     .79 

14.4     I.O 

18.87     .30 

11.3    0.1 

.Sept.  5.8 

13.82  'I-.90 

17.1  +0.5 

18.37  +.30 

56.3  40  3 

44.40  +.76 

13.6  -0.6 

19.17  +.31 

11  4  +0.1 

15.8 

14.11      .99 

17.5  +0.3 

18.67     .30 

56.6  +0.9 

45.17     .78 

13.2  -0.3 

19.49     .38 

11.5     0.0 

25.7 

14.41     .no 

17.7     0  0 

18.97     .31 

56.6    0.0 

45.96     .79 

13.1  40.1 

19.81     .39 

11.4  -0.1 

Oct.    5  7 

14.70     .99 

17.6  -0.9 

19.28     .31 

56  6  -O.i 

46.75     .78 

13.3    0.5 

20.13     .39 

11.3    0.1 

15.7 

14.99     .90 

17.3    0.4 

19.59     .30 

56.4     0.3 

47.52     .77 

14.0    0.8 

20.45     .39 

U.l     0.9 

1 

;          25.7 

15.27  t-.96 

16.8  -0.6 

19.88  +.99 

56.1  -0.4 

48.28  +.73 

15.0  +1.9 

20.77  +.31 

10.9  -0.9 1 

Nov.  4.6 

15.51     .98 

16.1      0.7 

20.17     .98 

55.6     0.5 

48.99     .60 

16.4     1.5 

21.08     .30 

10.7     0.3 

1 

14.6 

15.79     .94 

15.3    0.8 

20.43     .96 

55. 1     0.5 

49.65     .63 

18.1     1.0 

21.37     .98 

10.4     0.3 

24.6 

16.02     .91 

14.4    0.0 

20.68     .93 

54.5    0.6 

50.24     .55 

20.1      9.9 

21.64     .95 

10.2     0.9 

Dec.   4.6 

16.21     .18 

13.5    0.0 

20.89     .90 

54.0     0.5 

50.75     .45 

22.4    9.4 

21.88     .99 

10.0     0.9 

14.5 

16.37  4-.  14 

12  6  -0.0 

21.07  +.16 

5:).4  -0.5 

51.15 +.35 

94.9  +9.6 

22.08  +.18 

1 
9.8  -O.l 

24.5 

16.49     .10 

11.7    0.9 

21.21     .19 

52.9    0.4 

51.44     .» 

27.5    9.7 

22.25    .14 

9.8    0.0 , 

34.5 

16.56  +.06 

10.6  -0.8 

21.30  +.07 

52.5  -0.3 

51.60 +.00 

30.2  +f  .7 

22.36  +.00 

9.8  40.1 

_  _  _        _    1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WAAHINOTON. 

K6AD 

Solar 
Date. 

a  Argds. 
( Canopus.) 

Y  Geminoram. 

a  Caais  Majoris. 
(Sinus.) 

e  Cania  Majorii. 

1 

Bight 
Aaoension. 

Declinatioii 
South. 

Bight 
Ascenaion. 

Deolination 
North. 

Bight 
Ascenaioii. 

Deolination 
South. 

Bight 
Aaoonaion. 

1 

DMdlnattoB 
South. 

1 

h     in 

6  21 

-52  87 

h     m 

6  31 

+ 16  29 

h     m 

6  40 

-16  33 

h     m 

6  54 

-28  49  1 

(Doc.30.5) 

8 

32.48  +.01 

70^7  -«.5 

21.70  +.11 

31.8-0.4 

a 
18.69  +.09 

58.1  -9.3 

a 
18.95  +.09 

22.2  -9.9 

Jan.   9.5 

32.46  -.06 

74.1     3.9 

21.78     .06 

31.4    0.3 

18.76  +.04 

60.3     9.9 

19.02  +.01 

25. 1     9.7 

19.4 

32.36     .13 

77.2     9.9 

21.82 +.01 

31.2    0.9 

18.78     .00 

62.4     9.0 

19.04  -.01 

27.7     9.5 

29.4 

32.20     .19 

60.0     9.6 

21.81  -.03 

31.1  -0.1 

18.75  -.05 

64.3     1.7 

19.00     .06 

30.1     9.3 

Feb.  8.4 

31.98    .95 

82.4     9.9 

21.76     .08 

31.1     0.0 

18.68    .09 

65.9     1.4 

18.92    .11 

32.3    9.0 

18.4 

31.71  -.90 

84.4  -1.7 

21.66 -.19 

31.2  +0.1 

18.56  -.13 

67.2  -l.O 

18.79  -.15 

34.0  -1.6 

28.3 

31.40     .33 

85.9    1.9 

21.52    .15 

31.3    0.1 

18.41     .16 

68.1     0.8 

18.62     .18 

35.4     1.9 

Mar.  10.3 

31.05     .35 

86.9    0.7 

21.36    .17 

31.4    0.9 

18.24     .18 

68.8    0.5 

18.43     .90 

36.4     0.8 

20.3 

30.69     .36 

87.3  -0.9 

21.19     .18 

31.6    0.9 

18.05     .19 

69.1  -0.9 

18.22     .99 

37.0  -0.4 

30.3 

30.33     .36 

87.3  +0.3 

21.01     .17 

31.8    0.9 

17.86     .19 

69.1  +0.9 

18.00     .99 

37.2    0.0 

Apr.  9.2 

29.98  -.34 

86.7  +0.8 

20.84  -.16 

31.9  +0.9 

17.67  -.18 

68.8  +0.5 

17.78  -.91 

37.0  +0.4 

19.2 

29.65     .31 

85.6    1.3 

20.69     .14 

32. 1     0.9 

17.50     .16 

68.2    0.8 

17.57     .19 

36.4    0.8 

29.2 

20.36     .98 

84.0     1.8 

20.56     .11 

32.3    0.9 

17.35     .14 

67.3     1.1 

17.39     .17 

35.4     1.9 

May  9.1 

29.10     .93 

82.0    9.9 

20.46     .08 

22.6    0.9 

17.22     .11 

66.1     1.3 

17.23     .14 

34.0     1.5 

19. 1 

28.89     .18 

79.7    9.5 

20.40  -.04 

32.8    0.3 

17.13     .07 

64.6     1.6 

17.11     .10 

39.3     1.8 

29.1 

28.74  -.19 

76.9  +9.8 

20.38    .00 

3.3.1  +0.3 

17.08  -.03 

63.0  +1.8 

17.02  -.07 

30.3  49.1 

Juno  8.1 

28.65  -.06 

73.9    3.1 

20.40  +.04 

33.4     0.4 

17.07  +.01 

61.1     1.9 

16.98  -.03 

28.1     9.3 

18.0 

28.62     .00 

70.8    3.9 

20.47    .06 

33.8    0.4 

17.09     .05 

59.1     9.0 

16.97  +.09 

25.6    9.5 

28.0 

28.64  +.06 

67.4    3.3 

20.57     .19 

34.2    0.4 

17.16     .09 

57.0     9.1 

17.01      .06 

23.0    9.6 

Jnly  8.0 

28.73     .19 

64.1     3.3 

20.71     .16 

34.6    0.4 

17.26     .19 

54.8     9.1 

17.09     .10 

20.4     9.6 

18.0 

28.88  +.17 

60.8  +3.9 

20.88  +.19 

35.1  40.4 

17.40  +.15 

52.7  +9.1 

17.20  +.13 

17.7  49.6 

27.9 

2!).08     .93 

57.7     3.0 

21.09     .99 

35.5    0.4 

17.67     .18 

50.6    9.0 

17.36     .17 

15.2     9.5 

Aug.  6.9 

29.33     .97 

54.8    9.7 

21.31      .94 

36.0    0.4 

17.77     .91 

48.7     1.8 

17.54     .90 

12.8    9.3 

16.9 

29.63     .39 

52.2    9.3 

21.57     .96 

36.3    0.3 

17.99     .93 

47.0     1.5 

17.76     .93 

10.7     9.0 

26.8 

29.96     .35 

50.1     1.9 

21.84     .98 

36.6    0.9 

18.23     .95 

45.6     1.9 

18.00     .95 

8.8     1.6 

Sept.  5.8 

30.33  +.38 

48.5  +1.3 

22.12 +.99 

36.8  +0.1 

18.50  +.97 

44.6  +0.9 

18.27  +.98 

7.4  +1.9 

15.8 

30.72     .40 

47.5    0.7 

22.42     .30 

36.8    0.0 

18.77     .98 

43.9  +0.5 

18.55     .99 

6.4     0.7 

25.8 

31.13     .41 

47.1  +0.1 

22.73     .31 

36.7  -0.9 

19.06     .99 

43.7     0.0 

18.85     .31 

6.0  -10.9 

Oct.    5.7 

31.54     .41 

47.3  -0.5 

23.04     .31 

36.5    0.3 

19.36     .30 

43.9  -0.4 

19.16    .31 

6.1  -0.3 

15.7 

31.94     .40 

48.2    1.9 

23.35     .31 

36.2    0.4 

19.65     .30 

44.5     0.9 

19.48     .31 

6.7     0.9 

25.7 

32.33  +.38 

49.7  -1.8 

23.66  +.31 

35.7  -0.5 

19.95  +.99 

45.6  -1.3 

19.79  +.31 

7.8  -1.4 

Nov.  4.7 

32.69     .35 

51.7    9.3 

23.96    .30 

35.1     0.6 

20.24     .98 

47.1     1.6 

20.10     .30 

9.4     1.8 

14.6 

33.02     .30 

54.3    9.8 

24.25     .98 

34.5     0.6 

20.51     .90 

48.9     1.9 

20.39     .96 

11.4     9.9 

24.6 

33.30     .95 

57.3    3.1 

24.52     .90 

33.9    0.6 

20.76    .94 

51.0     9.9 

20.66     .95 

13.8     9.5 

Dec.   4.6 

33.53     .19 

60.5    3.3 

24.77     .93 

33.3     0.6 

20.98    .91 

53.3     9.3 

20.90     .99 

16.5     9.8 

14.5 

33.69  +.13 

63.9  -3.5 

24.98  +.19 

32.7  -0.5 

21.17  +.17 

55.6  -9.4 

21.09  +.18 

19.3  -9.9 

24.5 

33.79  +.06 

67.4     3.5 

25.15     .15 

32.2    0.4 

21.32    .19 

58.0     9.4 

21.25     .13 

22.2    9.9 

34.5 

33.81  -.01 

70.9  -3.4 

25.27  +.10 

31.H  -0.3 

21.42  4-.08 

60.4  -9.3 

21.36  +.06 

25.1  -9.8 
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APPABENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
I>ikt«. 

d  Canif  MajoriB. 

6  Geroinorum. 

Piaszi 

▼ii.  67. 

a«  Gominoram. 
(C«jfor.) 

4 

Right 
Aaoensloa. 

Deolination 
South. 

Bight 
AaoeDBlon. 

DeoUnatioii 
North, 

Bight 

Aaoeosion. 

DecUnatioD 
North, 

Right 
AnceiiaioD. 

Deellaatlon 
NoHh. 

h     m 

7    8 

—26   12 

h     m 

7  13 

+22  id 

b     m 

7  19 

+68  41 

b     ID 

7  27 

O          1 

+32    7 

(Dec.30.5) 

55.81  -f.ll 

67.'2  -9.8 

8 

33.46  +.16 

6l'.8  -0.9 

27.51  +^ 

18.7  +9.4 

a 
35.19  +.19 

43'.3  +0.4 

.Jan.   9.5 

55.89     .06 

69.9    9.7 

33.60    .11 

61.7    0.0 

27.78    .91 

21.3     96 

35.36     .14 

4.3.7    0.6  > 

19.5 

55.92  +.01 

72.5    9.5 

33.68     .06 

61.8  +0.1 

27.!)3  +.08 

23.9     9.6 

:)5.47     .08 

44.4    0.7 

2il.4 

55.1K)  -.04 

74.9    9.9 

33.71  +.01 

61.9    0.9 

27.95  -.04 

26.5     9.6 

.35.52  +.09 

45.2    0.8 

Feb.   8.4 

55.83     .09 

77.0     1.9 

33.69  -.04 

62.2    0.3 

27.84     .16 

29.1     9.5 

35.51  -.04 

46.0    0.9 

18.4 

55.72  -.13 

78.8  -1.6 

33.63  -.00 

62.6  -H>.4 

27.62  -.97 

31.5  +9.9 

35.45  -.00 

46.9  +0.9 

2S.4 

55.57     .17 

80.2    1.9 

33.52    .13 

63.0    0.4 

27.29     .36 

33.5     1.9 

35.34     .13 

47.8    0.8 

Mar.  10.3 

55.38     .10 

81.2    0.6 

33.37     .15 

63.4    0.4 

26.89     .44 

35.3     1.5 

35.19     .16 

48.6    0.7 

20.3 

55.18     .90 

81 .8  -0.4 

33.21     .17 

63.8    0.4 

26.42     .48 

36.5     1.0 

35.01     .18 

49.3    0.6 

30.3 

54.97     .01 

82. 1     0.0 

33.03     .18 

64.2    0.3 

25.92    .00 

37.3    0.6 

34.82    .10 

49.8    0.5 

Apr.   9.3 

54.76  -.90 

81.9+0.3 

32.85  -.17 

64.5  +0.3 

25.41  -.60 

37.6  +0.1 

34.63  -.10 

50.2  +0.3 

19.9 

54.56     .10 

81.4    0.7 

32.68     .16 

64.7    0.9 

24.92    .47 

37.5  -0.4 

34.44     .18 

50.5  +0.9 

«l.*2 

51.38     .17 

80.5     1.1 

32.53     .13 

64.9    0.9 

24.46    .43 

36.8    0.0 

34.27     .16 

50.5    0.0 

May  9.2 

54.23     .H 

79.2    1.4 

32.41     .11 

65. 1     0.1 

24.07    .36 

35.7     1.3 

34.13     .13 

50.4  -0.9 

19.1 

54.11     .10 

77.6     1.7 

32.32    .07 

65.1  +0.1 

23.75    .98 

34.3     1.6 

34.02     .00 

50.2     0.3 

1          29.1 

54.02  -.07 

75.8  +9.0 

32.27  -.03 

65.2    0.0 

23.51  -.19 

32.5  -1.0 

33.95  -.05 

49.9  -0.4 

.Fnno  6.1 

53.97  -.03 

73.7    9.9 

32.26  +.01 

65.2    0.0 

23.37  -.00 

30.4     9.9 

33.92  -.01 

49.4  .  0.5 

18.1 

53.96  +.01 

71.4     9.4 

32.28    .05 

65.2    0.0 

33.32  +.01 

28.1     9.4 

33.94  +.04 

48.9    0.6 

28.0 

53.99     .OS 

68.9    9.5 

32.35     .08 

65.2    0.0 

23.38    .11 

25.7    9.5 

33.99     .09 

48.3    0.6 

July  8.0 

54.06     .00 

66.4    9.5 

32.45    .19 

65. 1     0.0 

23.54     .90 

23.2    9.5 

34.09     .19 

47.6    0.7 

18.0 

54.17  +.13 

63.9  +9.5 

32.59  +.16 

65.1     0.0 

23.79  +.80 

20.7  -9.5 

34.23  +.15 

47.0  -0.7 

28.0 

54.32     .10 

61.4    9.4 

32.77    .19 

65.0  -0.1 

24.13    .30 

18.2    9.4 

34.40     .10 

46.3    0.7 

Aug.  6.9 

54.49     .19 

59.1     9.9 

32.97     .91 

64.9    0.1 

24.56     .47 

15.8    9.3 

34.60     .99 

45.6    0.7 

16.9 

54.70     .« 

57.1     1.9 

33.20     .94 

64.8    0.9 

25.07     .54 

13.6    9.1 

«I4.04     .95 

44.8    0.7 

26.9 

54.93     .94 

55.3     1.6 

33.45     .96 

64.6    0.9 

25.64     .60 

11.6    1.0 

35.10     .97 

44.  L   0.7 

Sept  5.8 

55.19 +.87 

53.9  +1.9 

33.72  +.98 

64.3  -0.3 

26.27  +.06 

9.8  -1.6 

35.39  +.30 

43.4  -0.8 

15.8 

55.47     .90 

53.0    0.7 

34.01     .30 

64.0    0.4 

26.95    .70 

8.3    1.4 

35.70     .39 

42.6    0.8 

25.8 

55.76     .30 

52  5  +0.9 

34.32     .31 

63.5    0.5 

27.67     .74 

7.1     1.1 

36.03     .33 

41.8    0.8 

Oct.    5.8 

56.06     .31 

52.5  -0.3 

31.64     .30 

63.0    0.6 

28.42    .76 

6.2    0.7 

36.37     .36 

41.1      0.7 

15.7 

56.37     .31 

53.1     0.8 

34.96     .S3 

62.4    0.6 

29.19     .77 

6.7  -0.3 

36.72    .36 

40.3    0.7 

25.7 

56.69  +.31 

54.1  -1.3 

35.29  +.33 

61.7  -6.7 

29.97  +.77 

5.6  4«.l 

37.08  +.36 

39.7  -0.6 

Nov.  4.7 

56.99     .30 

55.7     1.7 

35.62    .33 

61.1      0.7 

30.74     .78 

5.9    0.6 

37.45     .36 

39.1     0.5 

14.7 

57.29     .9R 

57.6    9.1 

35.95     .39 

60.4    0.7 

31.48     .79 

6.6    0.9 

37.80     .35 

38.6    0.4 

24.6 

57.56     .90 

60.0    9.4 

36.26    .30 

59.7    0.6 

32.18     .67 

7.6    1.3 

38.15     .33 

38.2    0.3 

Deo.  4.6 

57.80     .93 

62.5    9.7 

36.54     .97 

59.2    0.5 

32.82    .60 

9.1     1.7 

38.47    .31 

38.0  -0.1 

14.6 

58.01  +.10 

65.3-4.8 

36.80 +.94 

58.7  -0.4 

33.39  +.51 

11.0+4.0 

38.76  +J7 

38.0  +0.1 

24.5 

58.18     .14 

68.1     9.8 

37.02    40 

58.4     09 

33.85    .41 

13.2    9.3 

39.01     .93 

38.2    0.3 

34.5 

58.30  f  .10 

70.9  -4.8 

37.19  +.15 

58.2  -0.1 

34.21  +.90 

15.6+9.5 

39.21  +.17 

38.6  4«.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Kean 
8oUr 
Date. 

a  Canis  Minoria. 
(Procyon.) 

/?  Geminorum. 
(Pollux.) 

^  Geminorum. 

3UrBaMajori8(H.) 

Right 
Afloenaion. 

Deolination 
North. 

Right 
Asconaion. 

Deolination 
North. 

Right 
Aaoension. 

Declination 
North. 

Right 
Aaoension. 

Deolination 
North. 

h     m 

7  33 

+  5  30 

h      m 

7  38 

+28  17 

h     m 

7  46 

O          1 

+27    2 

h     m 

8     1 

+  68*"  47 

(Dec.30.5) 

8 

38.98  +.16 

83.6  -1.3 

a 
35.38  +.90 

86 '6  +0.1 

a- 
46.13 +.90 

58.0    0.0 

a 
53.83  +.44 

43.8  +9.9 

Jan.   9.5 

33.06    .19 

88.3    1.1 

35.49     .14 

86.8    0.3 

46:31     .15 

68.1  +0.9 

53.68     .39 

46.1     9.4 

19.5 

33.15    .07 

81.3     1.0 

35.61     .09 

87.8    0.4 

46.44     .10 

58.4     0.4 

53.88     .90 

48.6    9.6 

89.5 

33.19  -h.02 

80.4    0.8 

35.67  +.03 

87.7    0.6 

46.50  +.04 

58.8    0.5 

54.01  +.07 

51.3    9.7 

Feb.   8.4 

33.18  -.03 

19.7    0.6 

35.67  -.09 

88.4    0.7 

46.58  -.01 

59.4     0.6 

54.01  -.06 

54.0     9.6 

18.4 

33.13  -.07 

19.8  -0.4 

35.68  -.07 

89.1  +0.7 

46.48  -  .06 

60.0  +0.7 

53.89  -.13 

56.5  4-9.5 

88.4 

33.04     .11 

18.9    0.3 

35.53     .11 

29.8    fl.7 

46.39     .11 

60.7    0.7 

53.65     .99 

58.9    9.3 

Mar.  10.3 

38.91     .14 

18.7  -0.1 

35.39     .14 

30.6    0.7 

46.86     .14 

61.4     0.7 

5;].38     .37 

61.0     1.9 

20.3 

38.76     .16 

18.7    0.0 

35.83     .17 

31.8    0.6 

46.11     .16 

68.1     0.6 

58.91     .44 

68.8     1.5 

30.3 

38.60     .17 

18.8  +0.9 

35.05     .18 

31.8    0.5 

45.93     .18 

68.7     0.5 

58.44     .48 

64.1     1.1 

1 

Apr.   9.3 

38.43  -.16 

19.0  +0.3 

34.86  -.18 

38.8  +0.4 

45.75  -.18 

63.1  +0.4 

51.95  -.50 

04.9  +0  6 

19.8 

38.87     .15 

19.3    0.4 

34.68     .17 

38.6    0.9 

45.58     .17 

63.5    0.3 

51.45     .49 

65.3  +0.1 

89.8 

38.18    .14 

19.7    0.5 

34.58    .15 

38.7  +0.1 

45.41     .16 

63.8    0.9 

50.97     .46 

65  1  -0.4 

May  9.2 

38.00     .11 

80.8    0.6 

34.38     .13 

38.8    0.0 

45.87     .13 

63.9  +0.1 

50.58     .49 

64.5    0.8 

19.8 

31.90     .08 

80.8    0.6 

34.87     .09 

38.7  -0.1 

45.16     .10 

63.9    0.0 

50.14     .35 

63.4     1.3 

89.1 

31.83  -.05 

81.5  +0.7 

34.19  -.05 

38.5  -0.9 

45.08  -.06 

63.8  -O.I 

49.83  -.97 

68.0  -1.7 

1 

June  8.1 

31.80 -.01 

88.3    0.8 

34.16  -.01 

38.3    0.3 

45.04  -.09 

63.6    0.9 

49.60     .18 

60.1      9.0 

18.1 

31.80  +.03 

83.1     0.8 

34.16  +.09 

38.0    0.4 

45.04  +.09 

63.4    0.3 

49.46  -.09 

58.0     9.9 

88.0 

31.84     .05 

83.9     0.8 

34.80     .06 

31.6    0.4 

45.08     .06 

63.1     0.3 

49.41     .00 

55.7     9.4 

Jnly  8.0 

31.91     .09 

84.8     0.9 

34.88     .10 

31.8    0.4 

45.15     .09 

68.7    0.4 

49.46  +.10 

53.8     9.6 

18.0 

38.08  +.19 

85.6  +0.8 

34.40  +.14 

30.7  -0.5 

45.86  +.13 

68.8  -0.5 

49.60  +.19 

50.5  -9.6 

88.0 

38.15     .15 

86.4     0.8 

34.56     .17 

30.8    0.5 

45.41     .16 

61.8    0.5 

49.84     .98 

47.9     9.6 

Aug.  6.9 

3>.38     .18 

87. 1     0.7 

34.74     .90 

89.6    0.6 

45.59     .19 

61.3    0.5 

50.16     .37 

45.8     9.6 

16.9 

38.50     .90 

87.7    0.5 

34.96     .93 

89.0    0.6 

45.79     .99 

60.7     0.6 

50.57     .45 

48.7     9.5 

86.9 

38.78     .99 

88.8    0.3 

35.80     .96 

88.4    0.7 

46.03     .95 

60.0    0-7 

51.05     .59 

40.8     9.4; 

Sept  5.9 

38.95  +.94 

88.4  +0.1 

35.47  +.98 

87.7  -0.7 

46.88  +.97 

59.4  -0.7 

51.61  +.58 

37.9  -9.9 

15.8 

33.81     .96 

38.4  -0.1 

35.76     .30 

87.0    0.8 

4657     .99 

58.6    0.8 

58.88     .64 

35.8     1.9 

85.8 

33.48     .98 

88.8    0.3 

36.07     .39 

86.8    0.8 

46.87     .31 

57.8     0.8 

58.89     .69 

34.0     1.7 

Oct.    5.8 

33.77     .99 

87.8    0.6 

36.39     .33 

85.4    0.8 

47.19     .33 

57.0     0.9 

53.61     .73 

38.5     1.4 . 

15.7 

34.07     .30 

87.1     0.8 

36.73     .34 

84.6    0.8 

47.53     .34 

56. 1     0.9 

54.36     .76 

31.3     i.oj 

85.7 

34.37  +.31 

86.1  -I.O 

37.08  +.35 

8:^.8  -0.8 

47.87  +.35 

55.8  -0.9 

55.13  +.78 

30.5  -0.6  , 

Nov.  4.7 

34.68     .31 

85.0     1.9 

37.43     .35 

83.0    0.7 

48.88     .35 

54.3     0.8 

55  91     .78 

30.1  -0.9, 

14.7 

34.!)9     .30 

83.7     1.4 

37.78     .34 

88.3    0.6 

48.57     .34 

53.5     0.7 

56.69     .76 

30.8  +0.3 

84.6 

35.88     .98 

88.3     1.4 

38.18     .33 

81.7    0.5 

48.91     .33 

58.8     0.6 

57.44     .73 

30.7    0.7 

Dec.   4.6 

3r).55     .96 

80.8    1.5 

38.44     .31 

81.8    0.4 

49.83     .31 

58.8    0.5 

58.15     .68 

31.6     1.9' 

14.6 

35.80  +.93 

19.4  -1.4 

38.73  +.97 

80.9  -0.9 

49.58  +.96 

51.8  -0.3 

58.79  +.60 

33.0  +1.6 

84.6 

36.08     .19 

18.0    1.4 

38.98     .93 

80.8    0.0 

49.78     .94 

51.6  -0.1 

59.35     .51 

34.8     1.9 

34.5 

36.19  +.15 

16.7  -1.3 1  39.18  +.18 

80.9  +0.9 

50.00  +.19 

51.5  +0.1 

59.81  +.40 

36.9  +9.3 

FIXED  STARS,   1890. 


329 


APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

15  Argila  (p) 

9  Cancri. 

e  Hjrdre. 

iUrMBJ 

Majoris. 

Mmii 
SoUr 
D«te. 

Right 
ABCeusion. 

DeclinatioD 
South. 

Bight 
AiceiiAion. 

Deolination 
North. 

Right 
AAoension. 

Declixiation 
North, 

Right 
Aacension. 

I>edi]iatioD 
North, 

h      m 

8     2 

-23  59 

h      m 

8  26 

+20  48 

h      m 

8  40 

O           1 

+  6  49 

b      m 

8  51 

+  48  28 

(Dec.30.6 

52.11  +.17 

10.8  -9.6 

21.00 +.93 

50.1  -«.5 

B 

57.17 +.93 

19.9  -1.4 

40.73  +.34 

it 
17.3  +0.8 

Jan.   9.5 

52.25     .13 

13.6     9.7 

21.21     .18 

49.7     0.3 

57..37     .16 

18.6     1.3 

41.03     .97 

18.2    1.1 

19.5 

52.35    .07 

16.3     9.6 

21.37     .13 

49.4  -0.1 

57.53     .13 

17.4     1.1 

41.28     .91 

19.5     1.4 

a).5 

52.40  +.09 

18.8     9  4 

21.48     .08 

49.4  +0.1 

57.64     .08 

16.5     0.6 

41.45     .14 

21.0     1.6 

Feb.  8.5 

• 

52.39  -.03 

21.1     9.9 

21.53 +.03 

49.5    0.9 

57.70  +.03 

15.7     0.6 

41.55  +.06 

22.8     1.8 

18.4 

52.33  -.08 

23.2  -1.9 

21.53  -.08 

49.8  +0.4 

57.71  -.01 

15.2  H).4 

41.57  -.01 

24.6  +1.9 

28.4 

52.23     .19 

24.9     1.6 

21.48     .07 

50.3    0.5 

57.67     .06 

14.9    0.9 

41.53     .07 

26.5    1.6 

Mar.  10.4 

52.09     .15 

26.3     i.9 

21.39     .11 

50.8    0.6 

57.59     .00 

14.7  -0.1 

41.42     .13 

28.3     1.7 

520.4 

51.93     .17 

27.3     0.6 

21.27     .14 

51.4     0.6 

57.49     .19 

14.8 +«.l 

41.27     .18 

30.0     1.6 

30.3 

51.75     .19 

27.9     0,5 

21.12     .15 

52.0    0.6 

57.36    .14 

14.9     0.9 

41.07     .91 

31.5     1.3 

Apr.   9.3 

51.55 -.10 

28.2-0.1 

20.97  -.16 

52.6  +0.5 

57.21  -.15 

15.2  +0.3 

40.84  -.93 

1 

32.7+1.1 

19,3 

51.36     .19 

28.2  +«.9 

20.80     .16 

53. 1     0.5 

57.06     .15 

15.6    0.4 

40.61      JM 

33.6    0.7 

29.3 

51.18     .17 

27.7    0.6 

20.65     .15 

5:).5    0.4 

56.91     .14 

16.0     0.5 

40.37     .93 

34.2    0.4 

May  9.2 

51.01     .15 

27.0    0.0 

20.50     .13 

53.9    0.3 

56.77     .13 

16.5    0.5 

40.14     .91 

34.4  +«.l 

19.2 

50.87     .13 

25.8     1.3 

20.38     .11 

54.2    0.3 

56.65    .11 

17.1     0.6 

39.94     .19 

34.3  -0.3 

29.2 

50.75  -.10 

24.5  +1.5 

20.29  -.08 

54.5  +0.9 

56.56  -.08 

17.7  +0.6 

39.77  -.16 

33.8  -0.6 

Judo  8.1 

50.67     .07 

22.8     1.8 

20.22     .05 

54.6  +0.1 

56.49    .06 

18.3    0.6 

39.63     .19 

33.0    0.0 

18.1 

50.62  -.04 

20.9    9.0 

20.19  -.09 

54.7    0.0 

56.44  -.03 

19.0     0.7 

39.54     .07 

32.0     1.9 

28.1 

50.60     .00 

18.8    9.1 

20.19  +.09 

54.7     0.0 

56.43     .00 

19.6     0.7 

39.49  -.03 

30.7     1.4 

July  8.1 

50.62  +.03 

16.6    9.9 

20.22     .05 

54.6  -0.1 

56.44  +.03 

20.3     0.6 

39.48  +.09 

29.2     1.6 

16.0 

50.67  +.07 

14.4  +9.9 

20.29  +.08 

54.4  -«.9 

56.49  +.06 

20.9  +«.6 

39.52  +.06 

27.5  -1.8 

28.0 

50.75     .10 

12.2     9.9 

20.39     .11 

54.2    0.3 

56.56     .09 

21.5    0.5 

39.61     .11 

25.7     1.9 

Aug.  7.0 

50.87     .13 

10.0     9.1 

20.52     .14 

53.9    0.4 

56.67     .19 

21.9    0.4 

39.74     .15 

23.7    9.0 

17i) 

51.02     .17 

8.0     1.0 

20.68     .17 

53.5    0.5 

56.80     .14 

22.3    0.3 

39.92     .90 

21.7    9.1 

26.9 

51.21     .90 

6.2     1.6 

20.86    .90 

53.0    0.6 

56.95     .17 

22.5  +0.1 

40.13    Si 

19.6    9.1 

8«pt.  5.9 

51.42  +.99 

4.7  +1.3 

21.08 +.95 

52.3  -0.7 

57.14  +.90 

22.5  -0.1 

40.39  +.98 

17.6  -9,1 

15.9 

51.65     .95 

3.7     6.0 

21.32     .95 

51.6    0.8 

57.35     .93 

22.3    0.3 

40.69     .39 

15.5    9.0 

25.8 

51.92     .97 

3.0  +0.4 

21.58     .96 

50.7    0  0 

57.59     .95 

21.9    0.5 

41.02     .35 

13.5     1.9 

Oct.    5.8 

52.20     .99 

2.8    0.0 

21.87     .30 

49.7     l.O 

57.85     .97 

21.2    0.6 

41.39     .38 

11.6     1.8 

15.8 

52.50     .31 

3.1  -0.5 

22.18     .38 

48.6     1.1 

58.13     .99 

20.3     1.0 

41.79     .41 

9.8     1.7 

25.8 

52.82  +.39 

3.9  -1.0 

22.50  +.33 

47.4  -1.9 

58.43  +.31 

19.2  -1.9 

42.22  +.44 

8.2  -1.6 

Nov.  4.7 

53.14     .39 

5.1      1.5 

22.84     .34 

46.2     1.9 

58.74     .39 

17.9    1.4 

42.67     .45 

6.9    1.9 

14.7 

53.45     .31 

6.9     1.9 

2:{.18    .34 

44.9     1.9 

59.07     .39 

16.4     1.5 

43.13     .46 

5.8    0.9 

24.7 

53.76     .30 

9.0     9.3 

2C.52     .33 

43.7     1.1 

59.39    .31 

14.8    1.6 

43.59     .46 

5.0    0.6 

Deo.  4.7 

54.05     .96 

11.4     9.5 

23.85     .39 

42.6     1.0 

59.70     .30 

13.2     1.6 

44.04     .44 

4.6  -0.9 

14.6 

54.31  +.94 

14.0  -9.7 

24.15  +.99 

41.6-0.0 

60.00  +.98 

11.5  -1.6 

44.47  +.41 

4.6  +0.9 

24.6 

54.54     .90 

I6.H     9.8 

24.43     .96 

40.8    0.7 

60.27     .95 

9.9     1.6 

44.86     .37 

5.0    0.5 

34.6 

54.72  +.16 

19.6  -9.8 

24.68  +.99 

40.2  -0.5 

60.50  +.91 

8.5  -1.4 

45.21  +.39 

5.7  +0.9 
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• 

ff>  UrB«  MajoriB. 

K  Gancri. 

X  Argiii. 

* 

1  DraooniB  (H.) 

Mean 
SoUr 
Date. 

Right 
▲Boenaion. 

DeolinatioD 
north. 

Right 
Ascension. 

Deolination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
AsoenBion. 

Deolination 
North, 

h     m 

9    0 

+  61   34 

h     ra 

9     1 

o        t 

+  11     6 

h     m . 

9  14 

o        / 

-58  48 

h     m 

9  21 

+8}   48 

(Doc.30.6) 

4.3.50  +.54 

42.3  +1.5 

B 

47.41  +.95 

38'4  -1.3 

B 

10.13  +.31 

33.8  -3.5 

B 

25.63+1.37 

33.0  +1.9 

Jau.   9.6 

44.00     .44 

44.1     9.0 

47.63     .91 

37.2     1.1 

10.40     .93 

.  37.3     3.6 

26.89  1.13 

35.1     9.3 

19.6 

44.38     .33 

46.2    9.3 

47.82     .16 

36.2    0.9 

10.60     .15 

41.0     3.7 

27.90     .87 

37.7    9.7 

29.5 

44.66     .91 

48.7    9.5 

47.95     .11 

35.4     0.6 

10.71  +.07 

44.8     3.7 

28.62    .57 

40.5    9.9 

Feb.  8.5 

44.81  +.09 

51.3     9.6 

48.04     .06 

34.9    0.4 

10.73  -.01 

48.5     3  6 

29.04  +.96 

43.5     3  1 

18.5 

44.84  -.03 

54.0  +9.7 

48.07  +.01 

34.6  -0.9 

10.68  -.09 

52.1  -3.4 

29.14  -.05 

46.6  +3.1 

28.4 

44.75     .14 

56.6    9.6 

48.05  -.04 

34.5    0.0 

10.55     .16 

55.4     3.9 

28.94     .35 

49.7     3.0 

Mar.  10.4 

44.55     .94 

59. 1     9.4 

47.99     .08 

34.6  40.1 

10..35     .93 

58.4     9.9 

28.45     .69 

52.6     9.7 

20.4 

44.27     .39 

61.3     9.1 

47.i>0     .11 

34.8    0.3 

10.09     .98 

61.1     9.5 

27.70     .86 

55.2    9.4 

30.4 

43.91     .39 

63.3     1.7 

47.78     .13 

.35.2     0.4 

9.79     .39 

63.4     9.0 

26.74   1.05 

57.4     9.0 

Apr.   9.3 

43.49  -.43 

64.8  +1.3 

47.65  -.14 

35.6  +0.4 

9.46  -ai 

65.2  -1.6 

25.60-1.19 

59.2  +1.6 

19.3 

43.05     .45 

65.8    0.8 

47.50     .14 

36  0    0.5 

9.10     .36 

66.5    1.1 

24.35  1.98 

60.5    1.0 

29.3 

42.59     .45 

66.4  +0.3 

47.36     .14 

36.5    0.5 

8.73     .37 

67.3  -0.6 

23.04  1.39 

61.2+0.4 

May  9.3 

42.15    .43 

66.5  -0.9 

47.22     .13 

37.1     0.5 

8.36     .37 

67.6     0.0 

21.72  1.30 

61.3  -0.9 

19.2 

4 1 .74     .39 

66.0     0.6 

47.10     .11 

37.6    0.5 

8.00     .35 

67.4  +0.5 

20.44  1.94 

60.9    0.7 

29.2 

41.37 -.34 

65.2  -1.1 

46.99  -.09 

38.1  +0.5 

7.65  -.33 

66.7  +1.0 

19.25-1.13 

59.9  -1.9 

Jnne  8.2 

41.06     .98 

63.9     1.5 

46.91     .07 

38.6    0.5 

7.34     .30 

65.4     1.4 

18.18     .99 

58.4     1.7 

18.1 

40.82     .90 

62.2     1.9 

46  86     .04 

39.1     0.5 

7.06     .96 

63.8     1.0 

17.27     .89 

56.4     9.9 

28.1 

40.65     .13 

60.2    9.9 

46.8  J  -.01 

39.5    0.4 

6.82     .99 

61.7     9.3 

16.54     .69 

54.1     9.5 

July  8.1 

40.56  -.05 

57.8    9.4 

46.83  4.01 

39.9    0.4 

6.62     .16 

59.3     9.6 

16.02     .41 

51.4     9.8 

18.1 

40.5()  +.04 

55.3  -9.6 

46.86  +.04 

40.3  +0.3 

6.49  -.11 

56.6  +9.8 

15.72  -.19 

48.4  -8.1 

28.0 

40.63     .19 

52.6     9.8 

46.92     .07 

40.5    0.9 

6.41  -.05 

53.6     3.0 

15.64  +.04 

45.2     3.9 

Aug.  7.0 

40.79     .90 

49.7     9.9 

47.00     .10 

40.7  +0.1 

6.39  +.01 

50.6    3.0 

15.79     .97 

41.9     3.3 

17.0 

41.04     .98 

46.9     9.9 

47.12     .13 

40.7     0.0 

6.44     .08 

47.6     3.0 

16.17     .49 

38.5     3.4 

27.0 

41.36     .38 

44.0     9.8 

47.26     .16 

40.6  -0.9 

6.55     .15 

44.6     9.9 

16.78     .71 

35.1     3.3 

Sept  5.9 

41.75  +.43 

4 1 .2  -9.8 

47.43  +.18 

40.3  -0.4 

•6.74  +.93 

4 1 .8  44.6 

17.60  +.99 

31.9  -3.9 

15.9 

42.22     .50 

38.5    9.6 

47.63     .91 

39.9    0.6 

6.98     .98 

.39.4     9.3 

18.62  1.19 

28,7     3.1 

25.9 

42.75    .50 

35.9    9.4 

47.85     .34 

.39;2     0.8 

7.30     .34 

37.3     1.8 

19.84   1.30 

25.8     9.8 

Oct.    5.8 

43.34     .09 

33.6    9.9 

48.10     .96 

3^3.3     1.0 

7.67     .39 

.35.7     1.3 

21.23  1.46 

23. 1     9.5 

15.8 

43.99     .67 

31.6     1.9 

48.38     .99 

37.3     1.9 

8.08     .44 

34.7     0.7 

22.77   1.60 

20.6    9.1 

25.8 

44.68  +.71 

29.9  -1.5 

48.68  +.31 

:W5.0  -1.3 

8.54  +.47 

34.3  +0.1 

24.44+1.71 

18.9  -1.7 

Nov.  4.8 

45.40     .73 

28.6     1.1 

49.00     .33 

34.6     1.5 

9.03     .49 

34.6  -0  6 

26.20   1.79 

17.4     1.9 

14.7 

46.14     .74 

27.7     0.7 

40.32     .33 

33.1     1.6 

9.52     .49 

35.5     1.9 

28.01    1.89 

16.4     0.7 

24.7 

46.89     .73 

27.3  -0.9 

49.65     .33 

31.5     1.6 

10.01      .48 

37.0     1.8 

29.a5   1.83 

16.0  -0.1 

Dec.  4.7 

47.62     .71 

27.4  +0.3 

49.98     .39 

29.8     1.6 

10.48     .45 

39.2     9.4 

31.65  1.76 

16.2+0.4 

14.7 

48.31  +.06 

27.9  +0.8 

50.29  +.30 

28.3  -1.5 

10.92  +.41 

4 1 .8  -9.9 

33.37+1.66 

16.9  +1.0 

24.6 

48.94     .00 

29.0     1.3 

50.58     .97 

26.8     1.4 1 

11.30     .35 

44.9     3.3 

34.96  1.51 

18.2    1.5 

34.6 

49.50  +.51 

30.5  +1.7 

50.84  +.93 

25.5-1.3: 

1 1 .62  +.98 

48.3  -3  6 

36.37+1.99 

20.0 +«.0 
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a  H  jdrs. 

dXJtWB 

Majorii. 

^Urml 

MTajoris. 

e  LeoniB. 

MeM 
8ol»r 
Date. 

Bight 
AAoension. 

DeclfnAtioti 

SOHtk. 

Right 
AiMMUisiou. 

DeclinatioQ 
North, 

Right 
AaceoJiioii. 

DeeliBAtion 
NorUi. 

Right 
Anoenaion. 

DecUaatkn 
ITor*. 

h      m 

9  22 

o         * 

-  8  10 

h      m 

9  24 

+70  18 

h     m 

9  25 

+52*  id 

h     m 

9  39 

+24   16 

(Doc.30.6) 

8 

10.97  +.85 

50.6  -5.3 

8 

45.78  +.63 

38.7  +1.4 

29.99  +.30 

34.3  +0.6 

36.31  +.30 

47T0  -0.8 

Jan.   9.6 

11.20     .91 

52.8    9.1 

46.:t8     .54 

40.3     1.0 

30.:)6     .33 

35.2     1.0 

36.58     M 

46.3    0.6 

19.6 

11.39     .16 

54.9    9.0 

40.87     .43 

42.4     9.3 

30.66    .97 

36.4     1.4 

36.82    .91 

46.0  -0.9 

89.5 

II. .53     .11 

56.9     1.6 

47.2:}    .30 
47.46    .16 

44.8    9.5 

30.89     .19 

38.0     1.7 

37.01     .16 

46.9  +0.1 

Feb.  8.5 

11.62     .07 

58.6     1.6 

47.5    9.7 

31.04     .11 

39.8    1.9 

37.14     .11 

46.1     0.3 

18.5 

1 1 .66  •!-.(» 

60.1  -1.4 

47.55  +.03 

50.3  +9.8 

31.12 +.04 

41.8+9.0 

37.22  +.06 

46.5  +0.6 

2H.4 

1 1 .66  -.03 

61.4     i.i 

47.51  -.10 

53.1     9.7 

31.12  -.04 

43.9    9.1 

37.24     .00 

47.2    0.7 

Mar.  10.4 

11.61      .07 

62.4     0.9 

47.34     .99 

55.8    9.6 

31.05    .10 

46.0    9.0 

37.22  -.04 

48.0     0.9 

20.4 

11.52     .10 

63.1     0.6 

47.06     .33 

58.2    9.3 

30.91     .16 

48.0     1.9 

37.16     .06 

48.9    0.9 

30.4 

11.41      .19 

63.6    0.4 

46.69     .41 

60.4     9.0 

30.73     .90 

49.8     1.7 

37.06    .11 

49.8    0.9 

Apr.  9.3 

11.29 -.13 

63.8  -0.1 

46.25  -.46 

62.2  +1.6 

30.50  -.93 

51.4  +1.4 

36.93  -.13 

60.8  +0.9 

19.3 

11.15     .14 

63.9  +0.1 

45.76     .50 

63.5     1.1 

30.26     .95 

52.6  •  1.1 

36.79    .14 

61.6    0.6 

29.3 

11.00     .14 

63.7    0.3 

45.25     .51 

64.4     0.6 

30.01      .95 

53.5    0.7 

36.64     .15 

52.4    0.7 

May  9.3 

10.86    .13 

63.3    0.5 

44.74     .50 

64.7  +D.I 

29.76     .94 

54.1  +0.3 

36.50     .14 

63.1     0.0 

19.2 

10.73     .19 

62.7    0.7 

44.24     .47 

64.5  -0.4 

20.52    .93 

54.2  -0.1 

36.36    .13 

63.6    0.5 

29.2 

IO.62-.il 

61.9  +0.8 

43.79  -.43 

63.9  -0.0 

29.30  -.90 

5;).9  -0.5 

36.24  -.11 

54.0  +0.3 

June  8.2 

10.52     .09 

61.0     1.0 

43.39     .37 

62.7     1.4 

29.12     .16 

53.3    0.6 

36.13     .00 

64.3  +0.9 

IH.I 

10.45     .06 

60.0     1.1 

43.06     .30 

61.1      1.8 

28.98     .19 

.52.3     1.1 

36.06    .07 

64.3    0.0 

28.1 

10.40     .04 

58.9     1.9 

42.80     .91 

59.2    9.1 

28.67    .08 

51.0     1.4 

35.99    .04 

54.3  -0.9 

Jnly  8.1 

I0..37  -.01 

57.6     1.9 

42.63     .13 

56.9    9.4 

28.81    -.04 

49.4     1.7 

36.96  -.09 

64.0     0.3 

18.1 

10.37  +.01 

56.4  +1.3 

42.54  -.04 

54.3  -9.7 

28.80  +.01 

47.6  -1.9 

36.96  +.01 

63.7  -0  6 

28.0 

10.39     .04 

55.1     1.9 

42.55  +.05 

61.5    9.9 

28.83     .06 

45.6     9.1 

35.99    .04 

63.1     0.6 

Aug.  7.0 

10.45    .07 

53.9     1.1 

42.65     .14 

48.5    3.0 

28.91     .11 

43.4     9.3 

36.04     .07 

62.4    0.8 

17.0 

10.53    .10 

52.8     1.0 

42.84     .94 , 

45.5    3.1 

29.04     .15 

41.0     9.4 

36.13     .10 

61.6     0.9 

27.0 

10.64     .13 

51.9    0.6 

43.12     .33' 

1 

42.4     3.1 

29.22     .90 

38.6     9.4 

36.24     .13 

60.6    1.1 

Sept  5.9 

10.78  +.15 

51.1  +0.6 

43.49  +.41 

39.3  -3  0 

29.44  +.94 

36.1  -9.5 

36.39  +.16 

49.6  -1.9 

15.9 

10.95     .19 

50.7  +0.3 

43.95     .50 

36.il    9'» 

29.71     .99 

33.7    9.5 

36.56     .19 

48.2    1.4 

25.9 

11.15     .99 

50.5    0  0 

44.4:1     .56 

33.5    9.7 

30.02     .33 

31.2     9.4 

36.77     M 

46.8    1.5 

Oct.    6.8 

11.38    .94 

50.6  -0.3 

45.10     .65 

30.9     9.5 

30..38     .37 

28.9    9.3 

37.02    .96 

46.2    1.6 

15.8 

11.64     .97 

61.1      0.7 

45.78     .71 

28.5    9.9 

30.77     .41 

26.7    9.1 

37.29    M 

43.6    1.7 

25.8 

11.92 +.99 

52.0  -i.o 

46.51  +.76 

26.5  -1.8 

31.20  +.45 

24.7  -1.9 

37.59  +.31 

41.8-1.7 

Nov.  4.8 

12.23    .31 

53.2    1.4 

47.30     .80 

24.9     1.4 

31.66    .47 

22.9     1.6 

37.92    .S3 

40.1     1.7 

14.7 

12.54     .39 

54.7     1.7 

48. 1 1     .89 

23.7     1.0 

32.14     .49 

21.5    1.3 

38.26    .35 

38.4     1.7 

24.7 

12.87     .39 

56.5     1.9 

48.94     .83 

23.0  -0.5 

32.64     .49 

20.3    0.9 

38.62    .30 

36.7     1.0 

Dec.  4.7 

13.19     .31 

58.6    9.1 

49.77     .81 

22.8    0.0 

33.13     .48 

19.6    0.5 

38.98    .36 

35.1     1.6 

U.7 

13.50  +.30 

60.7  -9.9 

50.56  +.77 

23.1  +0.A 

33.60  +.46 

19.3  -O.I 

39.33 +.34 

33.8  -1.3 

24.6 

13.79     .97 

63.0    9.3 

51.29     .70 

2:1.9     1.1 

34.05     .43 

19.4  +«.3 

39.66    M 

39.6    1.8 

34.6 

14.04  +.94 

65.2  -«.9 

5I.))6+.6I 

25.3  +1.6 

34.45  +.38 

20.0  +0.8 

39.96  +.99 

31.8-0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASfflNGTON. 


Meao 
SoUr 
Date. 


(Dec.30.6) 

Jan.   9.6 

19.6 

29.6 

Feb.   8.5 

18.5 
28.5 
Mar.  10.5 
20.4 
30.4 

Apr.  9.4 
19.3 
29.3 

May  9.3 
19.3 

29.2 

June  8.2 

18.2 

28.2 

July  8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  6.0 
15.9 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.  4.8 

14.8 

24.7 

Dec.   4.7 

14.7 
24.7 
34.6 


a  Leonii. 


Right 
Asoension. 


h     m 

9  46 

8 

30.29  +.31 
30.58  .«7 
30.82  .99 
31.02      17 

31.16  .11 

31.25  -l-.OG 
31.28  +.01 

31.26  -.04 
31.20  .06 
31.11     .11 

30.98  -.13 
30.84  .14 
30.69  .15 
30.54  .14 
30.40     .13 

30.28  -.19 

30.17  .10 
30.08  .08 
30.02     .05 , 

29.98  -.09 ' 

29.97  +.01 

29.99  .03 
30.04  .06 
30.11  .09 
30.22     .19 

'30.36  +.16 
30.54  .19 
30.74     .99 

30.98  .96 
31.26     .99 


Deolination 
North. 


+26  31 


// 


26.1  -0.8 
25.5    0.4 

25.2  -O.l 
25.2  40.9 
25.5    0.5 

26.1  +0.7 
26.9  0.8 
27.8    0.9 

28.8  1.0 

29.9  1.0 

30.9  +1.0 
31.9  0.9 
32.7  0.8 
33.5  0.6 
34.0    0.5 

34.4  +0.3 
'34.6  +0.1 

34.7  -o.l 

34.5  0.9 

34.2  0.4 

33.7  -0.6 

33.0  0.7 
32.2  0.0 
31.2  1.1 

30.1  1.9 

28.8  -1.4 
27.4  1.5 
25.8  1.6 
24.1  1.7 
22.4     1.8 


31.5<)  +.31       20.6  -1.8 


31.88  .33 

32.23*  .35 

32.59  .36 

32.96  .36 

33.31  +.35 
33.66     .33 

33.97  +.30 


18.7  1.8 

16.9  1.7 

15.2  1.6 
13.7  1.4 

12.3  -1.9 
11.2     1.0 

10.4  -0.7 


a  Leonis. 
{Regulus.) 


Right 
AsoeiiBioii. 


DeoIinatlOD 
North. 


h      m 

10    2 


30.61  +.99 
30.88  .95 
31.12  .91 
31.31  .16 
31.46     .19 

31.55  +.07 
31.60  +.09 
31.60  -.09 
31.55  .05 
31.48     .08 

31.38  -.11 
31.26  .19 
31.14  .13 
31.01  .13 
30.88     .11 

30.77  -.10 
30.67  .09 
30.58  .07 
30.52  .05 
30.48     .03 

30.45  -.01 

30.46  +.01 
30.48  .04 
30.54     .06 

30.62  .09 

:J0.73  +.12. 
30.88     .15 


+  12  30 


// 


31.05 
31.26 
31.50 


.19 
.99 
.95 


31.77  4.98 
32.06     .31 

32.38  .39 
32.71  .33 
33.05     .34 

33.39  4.33 
33.71  .31 
34  01   4.98 


16.9  -1.4 
15.6     1.9 

14.4  1.0 
13.6  0.7 
13.0     0.5 

12.6  -0.9 

12.5  0.0 

12.7  40.9 
13.0     0.4 

13.4  0.5 

14.0  40.6 

14.6  0.6 

15.2  0.7 
15.9     0.6 

16.5  0.6 

17.1  +0.5 

17.6  0.5 
18.1      0.4 

18.4  0.4 

18.8  0.3 

19.0  +0.1 

19.1  0.0 
19.0    0.0 

18.8  -0.9 

18.5  0.4 

18.0  -0.6 

17.3  0.8 

16.3  I.O 

15.2  1.9 

13.9  1.4 

12.4  -1.6 

10.7  1.8 
8.9     1.8 

7.0  1.0 

5.1  1.9 

3.3  -1.8 
1.6  1.6 
0.1  -1.4 


32  UrB«  Majoris. 


Right 
Ascension. 


h      ni 

10  10 


2.82  +.60 
3.39  .53 
3.88  .45 
4.29  .35 
4.58     .94 

4.77  +.13 
4.85  +.09 
4.82  -.08 
4.69  .17 
4.48     .95 

4.20  -.31 
o.oO  .36 
3.48  .38 
3.09  .39 
2.69     .39 

2.31  -.37 
1.96     .33 


Declination 
North. 


+65  38 


/' 


1.64 
1.38 
1.17 


.99 

I 

.94 

.18 


I 


1.02 -.19 
0.94  -.05 
0.92  +.09 
0.98  .09 
1.10     .16 

1.30  +.94 
1 .58  .31 
1 .92  .38 
2.34  .45 
2.82     .58 

3.37  +.57 

3.97  .69 
4.61  .66 
5.29     .66 

5.98  .09 

6.66  +.67 
7.32     .64 

7.94  +.68 


73.7  +0.7 
74.7     1.9 

76.2  1.7 

78.1  9.1 
80.4     9.4 

82.0  4«^ 

85.6  9.7 

88.3  9.7 
90.9    9.5 

93.4  9.3 

95.5  49.0 

97.4  1.6 

98.7  1.9 

99.7  0.7 
100.1  +0.9 

100.0  .-0.3 

99.5  *  0.8 
98.5  1.9 
97.0     1.6 

95.2  9.0 

93.0  -9.3 

90.5  9.6 

87.8  9.8 
84.8    3.0 

81.7  3.1 

78.6  -3.9 
75.4     3.9 

72.3  3.1 

69.3  9.9 

66.4  9.7 

63.8  -9.5 

61.5  9.1 

59.6  1.7 

58.1  1.9 
57. 1  0.7 


56.6  -0.9 

56.7  +0.4 
57.3  +0.9 


y^  Leonifl. 


Right 
Ascension. 


Declination 
North. 


h      m 

10  13 


54.19  +.31 

54.49  .98 
54.75  .94 
54.96     .19 

55.13  .14 

55.24  +.09 

55.30  4.04 

55.31  -.01 
55.28     .05 

55.21  .08 

55.12  -.10 
55.00  .19 
54.88  .13 
54.75  .13 
54.62     .19 

54.50  -.11 
54.39  .10 
54.30     .08 

54.22  .06 
54.17     .04 

54.14  -.09 

54.13  +.01 

54.15  .03 

54.20  .06 
54.28     .09 

54.38  +.191 
54.52     .15 , 
.19 
.99' 
.96; 


54.69 
54.90 
55.14 


55.41  +.99 
55.71  .31 
5().04  .33 
56.38     .35 

56.74  .35 

57.09  +.34 
57.43     .33 

57.75  +.31 


+20  23 


// 


50.3  -1.9 
49.2  0.9 
48.5  0.6 
48.0  -0,3 

47.8  0.0 

48  0  +0.3 

<18.3  0.5 

48.9  0.7 
49.7  0.8 

50.5  0.9 

51.4  +0.9 
.j2.3  0.9 
5;i.2  0.8 
53.9     0.7 

54.6  0.6 

55.2  +0.5 
55.6  0.4 
55.9  0.9 
5(i.l  +0.1 
5(».0  -0.1 

55.9  -0.9 

55.6  0.4 
•55. 1     0.6 

54.4  0.8 

53.5  0.9 

52.5  -1.1 

51.3  1.3 
50.0     1.5 

48.4  1.6 

46.7  1.8 

44.9  -1.9 

43.0  1.9 

41.1  1.0 
39.1  1.9 
37.3     1.8 

35.6  -1.6 
34.1      1.4 

32.8  -1,1 


I 


FIXED   STARS,   1890. 


333 


APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9  DraconiB  (H.) 

p  Leonia. 

jy  Ar 

giiB. 

I  Leonia. 

Meao 

SolAT 

Dftte. 

Right 
Asoention. 

DeoUnatkni 
yorth. 

Right 
Ascentioii. 

Deolinatlon 
North. 

Right 
AscenAion. 

DeeUnatioD 
8<yuth. 

Right 
Asoension. 

OeolioatioD 
North. 

h     m 

10  25 

+  16   16 

h     m 

10  27 

+    9  52 

•     h      III 

10  40 

o 

-59 

6 

h     m 

10  43 

O           1 

+  11     7 

(Dec.30.B] 

8 

45.394-1.00 

33.9  +«.0 

8 

0.85  +.30 

22.0  -1.7 

a 
48.19  +.44 

2.1 

-9.8 

8 

28.13  +.31 

38.6  -1.7  ■ 

Jan.  9.(5 

46.34     .90 

35.1     1.4 

1.14     .97 

20.5     1.5 

48.60     .38 

5.1 

3.9 

28.43     .98 

37.0     1.5 

19.6 

47.18     .76 

36.8     1.9 

1 .40     .93 

19.1     1.9 

48.95     .39 

8.4 

3.5 

28.70     .95 

35.6     1.9 

29.6 

47.87     .01 

39.0     9.4 

1.61     .19 

18.0     1.0 

49.23     .94 

12.0 

3.6 

28.93     .90 

34.6    0.0 

Feb.   8.5 

48.39     .43 

41.5    9.7 

1.78     .14 

17.2    0.7 

49.43     .17 

15.7 

3.7 

29.11     .16 

33.7     0.7 

18.5 

48.74  +.9S 

44.3  +9.9 

1.89  +.09 

16.6  -0.4 

49.56  +.09 

19.4 

-3,7 

29.24  +.11 

33.2  -0.4 

28.5 

48.89  +.06 

47.3     3.0 

1.96 +.04 

16.3  -0.9 

49.61  +.01 

23.1 

3.6 

29.33     .06 

:w.o  -o.i 

Mar.  10.5 

48.86  -.11 

50.3     3.0 

1 .98     .00 

16.3  +0.1 

49.59  -.06 

26.6 

3.4 

29.37  +  09 

33.0  +0.1 

20.4 

48.66     .96 

53.2     9.8 

1.97  -.03 

16.4    0.9 

49.49     .19 

29.0 

3.1 

29.37  -.09 

33.2    0.3 

30.4 

48.30     .43 

55.9    9.5 

1.92     .06 

16.8    0.4 

49.34     .18 

32.9 

9.8 

29.33     .05 

33.6    0.5 

1 
Apr.  9.4 

47.81  -.55 

58.3  +9.9 

1 .84  -.00 

17.2  +0.5 

49.14  -.93 

35.6 

-9.5 

29.27  -.08 

34.2  +0.6 

19.4 

47.21     .64 

60.3     1.8 

1.74     .11 

17.8     0.6 

48.89     .96 

37.8 

9.1 

29.18      10 

34.8    0.7 

29.3 

46.5:?     .70 

61.8     1.3 

1.63     .19 

18.4     0.6 

48.61     .99 

39.7 

1.6 

29.08     .11 

35.5    0.7 

May  9.3 

45.80     .74 

62.8    0.7 

1.51     .19 

19.0     0.6 

48.31     .31 

41.1 

1.1 

28.96    .11 

36.2    0.7 

19.3 

45.06     .74 

63.3  +0.9 

1.:^    .19 

19.7    0.6 

47.98     .39 

42.0 

0.7 

28.85     .11 

:U>.9    0.7 

2*).3 

44.32  -.79 

63.3  -0.3 

1.28 -.11 

20.3  +0.6 

47.66  -.» 

42.4 

-0.9 

28.74  -.11 

37.5  +0.6 

Judo  8.2 

4.).6I      .66 

62.6    0.0 

1.17     .10 

20.9     0.6 

47.33     .33 

42.3  +0.3 1 

28.63    .10 

38. 1     0.6 

18.2 

42.97     .61 

61.5     1.4 

1.08     .08 

21.4     0.5 

47.01     .31 

41.7 

0.8 

28.53     .00 

• 

38.7     0.5 

28.2 

42.39     .53 

59.9     1.8 

1.00     .07 

21.9     0.4 

46.71     .90 

40.7 

1.3 

28.45     .08 

:^J.  1     0  4 

Jnly  8.1 

41.91      .43 

57.8     9.3 

0.94     .05 

22.3    0.4 

46.43     .96 

39.2 

1.7 

28.38     .06 

39.5     0.3 

18.1 

4 1 .53  -.39 

55.3  -9.6 

0.91  -.03 

22.6  +0.3 

46.19 -.99 

37.2  +«.! 

28.33  -.04 

I 
39.8  +0.9 

28.1 

41.26     .91 

'     52.6    9.9 

0.89  -.01 

22.8  +0.1 

45.99     .18 

34.9 

9.4 

28.30  -.09 

39.9  +0.1 

Aug.  7.1 

41.11  -.09 

'     49.5     3.9 

0.89  +.09 

22.9    0.0 

45.83     .13 

32.4 

9.6 

28.29     .00 

39.9  -0.1 

17.0 

41.09  +.04 

1     46.2    3.4 

0.92     .04 

22  9  -0.1 

45.73  -.07 

29.6 

9.8 

28.31  +.03 

39.7     0.9 

27.0 

41.19     .17 

1     42.8     3.5 

0.98     .07 

22.6    0.3 

45.70     .00 

26.8 

9.8 

28.35     .06 

39.4     0.4 

;Sei»t  6.0 

41.43  +.30 

39,3  -3.5 

1.07  +.10 

22.2  -0.5 

45.73  +.07 

24.0 

+9.8 

28.42  +.09 

38.9  -0.6 

'           16.0 

1 

4 1 .80     .43 

.i5.8     3.5 

1.18     .13 

21.6    0.7 

45.a3     .14 

21.3 

9.6 

28.52     .19 

:)8.2     0.8 

25.9 

42.29     .56 

32.3     3.4 

1.33     .17 

20.7     1.0 

46.01     .93 

18.7 

9.4 

28.65     .15 

37.3     1.1 

Oct.    5.9 

42.91      .68 

1     29.0     3.9 

1.52     .90 

19.7     1.9 

46.26     .99 

16.6 

9.0 

28.82     .10 

36.1      1.3 

15.9 

43.65     .79 

'     25.9    9.9 

1.74     .93 

18.4     1.4 

46.59     .36 

14.8 

1.5 

29.03     .99 

34.7     1.5 

1 

25.8 

44.50  +.90 

23.1  -9.6 

1 .99  +.97 

16.9  -1.6 

46.97  +.41 

13.5 

+1.0 

29.27  +.96 

33.1  -1.7' 

,Nov.  4.8 

45.45     .98 

20.7     9.9 

2.27  •.30 

15.2     1.8 

47.42     .46 

12.8  +0.4 

29.54     .99 

31.3     1.8 

14.8 

46.47   1.05 

'      18.7     1.8 

2.58     .39 

13.4     1.9 

47.90     .50 

12.7 

-0.9 

«).84     .31 

2{).4     1  9 

24.7 

47  55  1.10 

17.2     1.3 

2.90     .33 

11.4     9.0 

48.4 1     .59 

13.3 

0.0 

:K).17     .33 

27.4     9.0 

Dec.   4.7 

4H.66  1. 11 

1      16.2     0.7 

1 

3.24     .34 

9.4     9.0 

48.93     .59 

14.5 

1.5 

30.51      .34 

25.3    9.0, 

1 

14.7 

49.78+ 1. 10 

15.8  -o.i 

3.58  +.33 

7.5  -1.9 

49.44  +.50 

16.2 

-9.0 

30.85  +.34 

1 
2:^3  -1.9' 

1 

24.7 

50.86  1.05 

16.0  +0.5 

3.91      .31 

5.6     1.8 

49.93     .47 

18.6 

9.5 

31.18     .33 

21.4     1.8 

34.6 

51.87+  .97 

16.8  +1.1 

4.22  +.30 

3.9  -1.6 

50.38  +.49 

21.3 

-3.0 

1  31.50  +.31 

1      19  7-1.6 
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Mean 
SoUtr 
Date. 


(Dec.30.7) 

Jan.   9.7 

19.6 

29.6 

Feb.  8.6 

18.5 
28.5 
Mar.  10.5 
20.5 
30.4 

Apr.  9.4 
19.4 
29.4 

May  9.3 
19.3 

29.3 

Jane  8.2 

18.2 

28.2 

July  8.2 

18.1 
28.1 
Aug.  7.1 
17.1 
27.0 

Sept.  6.0 
16.0 
25.9 

Oct.  5.9 
15.9 

25.9 

Nov.  4.8 

14.8 

24.8 

Dec.   4.8 

14.7 
24.7 
34.7 


a  Vnm  Majoris. 


Sight 
Afloenslon. 


h      m 

10  56 


.56.01  +.56 

56.57  .54 
57.08  .46 
57.52     .40 

57.88  .31 

58.15  +.39 
58.31  .19 
58.39  +.09 

58.37  -.06 
58.27    .14 

58.10  -.90 
57.86     .96 

57.58  .99 

57.27  .39 

56.94  .33 

56.(>0  -.33 

56.28  .33 
55.97  .99 
55.70  .96 
55.45     .99 

55.25  -.18 
55.10  .13 
54.99     .06 

54.95  -.09 
QiM  +.04 

5.5.03  +.11 
55.18     .17 

55.38  .94 
55.66  .31 
56.01     .36 

56.42  +.44 

56.89  .60 
57.42  .55 
57.99     .50 

58.59  .61 

59.21  +.61 
59.82  .60 
60.41  +.57 


Deolinatioii 
North. 


+62  20 

// 

30.2  0.0 

30.5  +0.6 

31.3  1.1 
32.7    1.6 

34.5  9.0 

36.7  +9.3 
39.1     9.5 

41.8  9.6 

44.4  9.6 

47.1  9.5 

49.5  +9.3 
51.7     9.0 

53.6  1.7 
55.0     1.3 

56.0  0.8 

56.6  +0.3 
56.6  -0.9 

56.2  0.7 

55.3  1.1 

53.9  1.5 

52.2  -1.0 

50.1  9.3 

47.6  9.6 
44.9  9.9 
41.9     3.1 

38.7  -3.9 

35.5  3  3 

32. 1  3.3 

28.8  3.3 

25.6  3.9 

22.5  -3.0 

19.7  9.7 

17.2  a.3 

15.0  1.0 

13.3  1.5 

12.1  -0.0 

11.4  -0.4 
11.3  +OJi 


d  LeoniB. 


Right 
Ascension. 


n      m 

11     8 

8 

4.96  +.34 

5.29  .31 
5.58  .96 
5.84     .94 

6.06  .10 

6.23  +.14 
6.34     .09 

6.41  .05 
6.44  +.01 

6.42  -.03 

6.38  -.06 

6.30  .00 
6.20  .10 
6.10  .11 
5.98     .19 

5.86  -.19 
5.75  .11 
5.64     .10 

5.54  .09 
5.46     .08 

5  38  -.06 
5.33     .04 

5.30  -.09 
5.29     .00 

5.31  +.03 

.5.36  +.06 
5.44     .10 

5.55  .13 
5.70  .17 
5.89     .91 

6.12  +.95 

6.39  .98 
6.69  .31 
7.02  .34 
7.36     .35 

7.72  +.35 

8.07  .35 
18.42  +.34 


Declination 
North, 


+21      7 


II 


32.6  -1.5 
31.3  1.9 
30.2  0.9 
29.5  0.5 
29.2  -0.9 

29.2  +0.9 
29.5  0.5 
30.1     0.7 


S  CrateriB. 


Bight 
Ascension. 


h     m 

11   13 


50.00  +.39 
50.30  .99 
50.58  .96 
50.82  .99 
51.02    .16 

51.17  +.13 
51.28  .09 
51.35     .04 


Declination 
SofUh, 


OI.U 

u.v 

01. Hi  ' 

+.01 

31.9 

1.0 

51.36 

-.03 

33.0  +1.1 

51.31 

-.05 

34.1 

1.1 

51.25 

.08 

35.1 

1.0 

51.16 

.09 

36.2 

1.0 

51.06 

.10 

37.1 

0.0 

50.95 

.11 

37.9  +0.7 

50.84 

-.11 

38.5 

0.5 

50.73 

.11 

39.0 

0.4 

50.62 

.11 

39.3  +0.9 

50.52 

.10 

39.4 

0.0 

50.42 

.09 

39.2  -0.9 

50.34 

-.07 

.38.9 

0.4 

50.28 

.06 

38.4 

0.6 

50.23 

.04 

37.7 

0.8 

50.20 

-.01 

36.8 

1.0 

50.20  +.01 

35.6 

-1.3 

50.23  +.04 

34.3 

1.5 

50.29 

.06 

32.7 

1.6 

50.39 

.19 

31.0 

1.6 

50.53 

.16 

2J).0 

9.0 

50.71 

.90 

27.0 

-9.1 

50.93  +.84 

24.8 

9.9 

51. A 

.97 

22.6 

8.8 

51.47 

.30 

20.3 

8.8 

51.78 

.39 

18.2 

8.1 

52.11 

.34 

16.1 

-1.9 

52.45 

+.34 

14.3 

1.7 

52.79 

.33 

12.7 

-1.4 

53.11 

+.31 

-14  10 

50.9  -9.4 
53.3     9.4 

55.7  9.3 
58.0  9.9 
60.2    9.1 

62.2  -1.9 

64.0  1.7 

65.5  1.4 

66.8  1.9 

67.9  0.9 

68.7  -0.7 

69.3  0.4 

69.6  -0.9 

69.7  0.0 

69.6  •K.O 

69.3  +0.4 

68.8  0.6 

68.1  0.7 
67.3  0.9 
66.3     1.0 

65.3  +1.1 

64.2  1.1 

63.1  1.1 

61.9  1.1 
60.9     1.0 

60.0  +0.8 

59.2  0.6 

58.7  0.4 
58.5  +0.1 
58.0  -0.3 

59.0  -0.6 

59.8  1.0 
61.0     1.3 

62.5  1.7 

64.3  9.0 

66.4  -9.9 

68.6  9.3 
71.0  -8.4 


r  LeoniB. 


Bight 
Ascension. 


h     m 

11  22 

8 

6.21  +.38 
6.52    .30 

6.81  .97 
7.06  .93 
7.27     .19 

7.44  -^.14 
7.56  .10 
7.64  .06 
7.67  +.09 
7.67  -.01 

7.64  -.04 
7.59  .07 
7.51  .08 
7.42     .09 

7.32  .10 

7.22  -.10 

7.12  .10 
7.02  .10 
G.93     .00 

6.84  .06 

6.77  -.07 
6.71  .05 
G.67     .03 

6.65  -.01 
6.65  +.01 

6.67  +.04 
6.73  .08 
6.83  .11 
6.96     .15 

7.13  .19 

7.33  +.83 
7.58     .96 

7.85  .99 

8.15  .31 

8.48     .33 

8.82  +.34 

9.16  .33 
9.48  +.31 


Declination 
NwrOk. 


+  3  27 


II 


46.9  -8.0 
44.9     1.8 

43.1  1.7 

41.5  1.5 

40.2  1.8 

39.1  -0.9 

38.4  0.6 
37.8    0.4 

37.6  -0.1 

37.5  +0.1 

37.7  +0.8 
:)8.0  0.4 
:)8.5    0.5 

39.0  0.6 

39.6  0.6 

40.2  +0.6 

40.8  0.6 

4 1 .5  0.6 

42.1  0.6 

42.7  0.6 

43.2  +0.5 

43.6  0.4 
44.0     0.3 

44.2  +0.1 

44.3  0.0 

44.2  -0.9 

43.9  0.4 

43.3  0.7 
42.5    0.9 . 

41.5  1.8 

40.2  -1.4 

38.6  1.7 

36.8  1.0 

34.9  9.0 
32.8    9.1 

30.6  -9.9 
28.5    8.1 

26.4  -8.0 
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AFPABENT  PLACES  FOB  TH£  UPPER  TRANSIT  Al*  WASHINQTON. 

A  Draoonia. 

V  Laonia. 

p  Leoma. 

xCJruBi 

Majoria. 

Mean 
Solar 
Date. 

Right 
AtoenaioD., 

North. 

Bight 
Aacenaion. 

Deolinatioii 
South. 

Right 
AaoenaioD. 

I>eoIiiiatioD 
North. 

Right 
Aaoeuion. 

DeelinaiioD 
JTorf*. 

h 
11 

m 

24 

+69  66 

h     m 

11  31 

O          1 

-  0  12 

h     m 

11  43 

+  15  10 

h     n 

11  48 

O           t 

+54  17 

(Deo.30.7) 

8 

61.85  +.77 

64.9  -0.1 

a 
18.36  +.39 

64'.4  -9.1 

a 
26.20  +.33 

72.9  -1.9 

2.02 +.50 

72"l  -0.9 

Jan.   9.7 

52.60 

.79 

65.1  +0.5 

18.67     .30 

66.6    9.0 

26.53    .39 

71.2    1.6 

2.61     .48 

71.5  -0.3 

19.7 

53.30 

.66 

65.9    1.1 

18.96     .97 

58.4     1.8 

26.84     .99 

69.7     1.3 

2.97     .44 

71.4  +0.9 

«).« 

5:1.91 

.57 

67.2    1.6 

19.21     .94 

60.2    1.6 

27.11     J» 

68.6     1.0 

3.39     .30 

71.9     0.8 1 

Feb.  8.6 

54.43 

.46 

69.1     9.1 

19.43     .90 

61.7     1.4 

27.36    .99 

67.8    0.6 

3.75    .33 

73.0     1.3 

18.6 

54.84 

+.35 

71.4  +9.5 

19.60  +.15 

63.0  -1.1 

27.64  +.17 

67.3  -0.3 

4.06  +.96 

74.5  +1.7 

28.5 

55.12 

.« 

74.0    9.7 

19.73     .11 

64.0    0.0 

27.69    .13 

67.2    0.0 

4.27     .19 

76.6    9.1 

Mar.  10.5 

55.28  -l-.IO 

76.8    9.0 

19.82    .07 

64.7     0.6 

27.79     .08 

67.4  +«.3 

4.42     .19 

78.7    9.3: 

20.5 

55.31 

-.03 

79.7    9.9 

19.87  +.03 

65.2    0.4 

27.86  +.04 

67.9    0.6 

4.50  +.04 

81.1      9.5 

1 

30.5 

55.23 

.14 

82.6    9.8 

19.87  -.01 

65.6  -OJI 

27.87     .00 

68.6    0.6 

4.51  -.09 

83.7    9.5' 

Apr.   9.4 

55.04 

-.94 

85.4  +9.6 

19.85  -.04 

65.6    0.0 

27.86  -.03 

69.3  +0.9 

4.46  -.08 

66.2  +9.4 ! 

1 

19.4 

54.75 

.39 

87.8    9.3 

19.80     .06 

65.4  +«.9 

27.82    .06 

70.2    0.9 

4.35     .13 

88.6    9.3 ; 

89.4 

54.39 

.39 

90.0     1.9 

19.73    .06 

66.1     0.3 

27.75    .07 

71.2    1.0 

4.19     .17 

90.8    9.1  < 

May  9.3 

5:j.97 

.44 

91.7     1.5 

19.65     .00 

64.7    0.4 

27.67     .09 

72.2    1.0 

4.00     .90 

92.7     1.7 

19.3 

53.52 

.47 

93.0     1.0 

19.56     .10 

64.2    0.5 

27.57     .10 

73.1     0.9 

3.79     .99 

94.2    1.4 

29.3 

53  04 

-.48 

93.8  +0.5 

19.46  -.10 

63.7  +<i.6 

27.47  -.10 

74.0  +0.8 

3.56  -.94 

95.4  +1.0 

Juuo  8.3 

5*2.56 

.48 

94.0    0.0 

19.36     .10 

63.1     0.6 

27.36     .11 

74.7     0.7 

3.32     .94 

96. 1     0.5 ' 

18.2 

52.09 

.46 

93.7  -0.5 

19.26     .10 

62.4     0.6 

27.26     .10 

75.4     0.6 

3.08     .93 

96.4  +0.1 

28.2 

51.64 

.43 

92.9     1.0 

19.16     .09 

61.8    0.7 

27.16    .10 

76.9     0.4 

2.85     .99 

96.3  -0.4 ' 

July  8.2 

51.23 

.38 

91.6     1.5 

19.07     .08 

61.1     0.6 

27.06     .09 

76.2    0.3 

2.63     .91 

96.6    0.8 ' 

1 

18.2 

50.87 

-.33 

89.9  -9.0 

19.00  -.07 

60.5  +0.6 

26.97  -.06 

76.4  +0.1 

2.43  -.10 

94.6  -1.9 

28.1 

50..%7 

.97 

87.7     9.4 

18  93     .06 

59.9    0.5 

26.90     .07 

76.4  -0.1 

2.26     .16 

93.1     1.6 

Aug.  7.1 

50.32 

.90 

86.1      9.7 

18.88     .04 

59.4     0.4 

26.84     .06 

76.2    0.3 

2.12    .19 

91.3     9.0 

17.1 

50.16 

.13 

82.2    3.0 

18.85  -.09 

59.0    0.3 

26.79     .03 

75.8    0.5 

2.01     .00 

69.1     9.4 

1 

27.0 

50.07 

-.05 

79.1     3.3 

18.84  +.01 

58.7  +0.9 

26,77  -.01 

75.2    0.7 

1.94  -.04 

86.6    9.7' 

1 

Stipt  6.0 

50.(m  +.04 

75.7  -3.4 

18.86  +.03 

58.7     0.0 

26.78  +.09 

74.4  -0.0 

1.92     .00 

83.7  -9.0 

16.0 

50.14 

.13 

72.2     3.6 

18.91     .07 

68.8  -0.9 

26.82     .06 

73.4     1.1 

1.95 +.06 

80.7     3.1  • 

26.0 

50.32 

.« 

68.6     3.6 

18.99     .10 

59.1     0.4 

26.69     .09 

72.1     1.4 

2.03     ill 

77.5    3.9 

Oct.    5.9 

50..'>9 

.39 

64.9     3  6 

19.11     .14 

59.7     0.7 

27.00     .13 

70.6     1.6 

2.17     .17 

74.2    3.3 

15.9 

50.95 

.41 

61.4     3.5 

19.27     .18 

60.6     1.0 

27.16    .17 

68.9     1.6 

2.37     .93 

70.9     3.3 

25.9 

51.41 

+.50 

58.0  -3.3 

19.47  +.99 

61.6-1.3 

27.35  +.91 

67.0  -9.0 

2.63  +.99 

67.6  -3.3 

1 

Nov.  4.9 

51.96 

.59 

51.9     3.0 

19.71     .95 

63.0     1.5 

27.58     .95 

65.0    9.1 

2.95     .35 

64.3     3.1  , 

14.8 

52.58 

.66 

52. 1     9.6 

19.98     .90 

64.7     1.8 

27.85     .96 

62.8    9.9 

3.33     .40 

61.3     9.9 

24.8 

53.28 

.79 

49.6    9.9 

20.28     .31 

66.6    9.0 

28.15     .31 

60.5    9.3 

3.75     .44 

58.5     9.6 

Doc.    4.H 

51.03 

.76 

47.7     1.7 

20.60     .33 

68.6    9.1 

28.47     .33 

68.2    9.9 

4.22     .48 

56.1     9.9 

1 

14.7 

54.81 

+.79 

46.3  -I.I 

20.94  +.33 

70.7  -9.9 

28.81  +.34 

56.0  -9.1 

4.71  +.50 

t 

54.1  -1.8 

1 

24.7 

55.60 

.78 

45.4  H).5 

21.27     .33 

7«.9    9.9 

29.16     .34 

5:1.9    9.0 

5.22     .51 

'     52.5     1.3, 

34.7 

56.37 

+.7» 

45.2  +«.! 

21.60  +.39 

:     75.1  -9.1 

29.50  +.33 

52.0  -1.8 

5.72  +.50 

1     51.6-0.7 
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• 
APPABBNT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  VirginiB. 

4  Draoonis  (H.) 

y  Gorvi. 

/9  Chamnleontia. 

Mean 
Solar 
Date. 

Right 
Afloenaiou. 

Declination 
North. 

Rigfa't 
Ascension . 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

South. 

b      111 

11  59 

+    9  20 

h     m 

12     6 

+78  13 

h 

12 

10 

-16  55 

h     m 

12  11 

O          1 

-78  41 

(Dec.30.7) 

8 

35.52  +.33 

40.2  -9.1 

62.42+1.93 

25.6  -0.5 

8.11 

+.34 

40.9  -a.9 

a 
54.17+1.90 

38.0  -1.4 

Jan.    9.7 

.35.85     .39 

38.2    1.8 

63.64   1.19 

25.4  +0.9 

8.45 

.39 

43.2    9.3 

55.34   1.19 

39.8    9.0 

ID.7 

36.16     .99 

36.5    1.6 

64.80   1.19 

25.9    0.8 

8.76 

.30 

45.5     9.3 

56.42  1.09 

42.1     9.5 

29.6 

36.44     .96 

35. 1     1 .3 

65.88  1.01 

27.0     1.4 

9.04 

.97 

47.9     9.3 

57.39    .00 

44.8    3.0 

Feb.   8.6 

36.68     .99 

34.0    t.o 

66.83     .87 

28.7     1.9 

9.29 

.93 

50.1     9.9 

58.23     .76 

48.0    3.3 

18.6 

.36.89  +.18 

33.2  -0.6 

67.62  +.60 

30.9  +9.4 

9.50  +.19 

52,2  -9.0 

58.90  +.59 

51.5  -3.6 

28.6 

37.04     .14 

32.7  -0.3 

68.23     .51 

33.5    9.7 

9.66 

.15 

54.2     1.8 

59.42     .43 

55.2    3.7 

Mar.  10.5 

37.16     .10 

32.5    0.0 

68.65     .31 

36.3    9.9 

9.79 

.10 

55.9     1.6 

59.76     .96 

59.0    9.8 

20.5 

37.24     .06 

32.6  +0.9 

68.86  +.11 

39.3    3.1 

9.87 

.07 

57.4     1.4 

59.93  +.09 

62.8    3.8 

30.5 

37.28  +.09 

32.9    0.4 

• 

68.86  -.09 

42.4    3.0 

9.92 

+.03 

58.7     1.9 

59.94  -.08 

66.6    3.7 

Apr.   9.5 

37.28  -.01 

33.4  +0.6 

68.67  -.98 

45.4  +9.9 

9.93 

.00 

59.7  -0.9 

59.78  -.93 

70.3  -8.6 

19.4 

37.25     .04 

34.0     0.7 

68.31     .44 

48.2    9.6 

9.92 

-.03 

60.5     0.7 

59.47     .38 

73.8     3.3 

29.4 

37.20     .00 

34.8    0.8 

67.79     .58 

50.7     9.3 

9.88 

.05 

61.1     0.5 

59.02     .59 

77.0     3.0 

May  9.4 

37.14     .07 

35.6    0.8 

67.14     .70 

52.9     1.9 

9.82 

.07 

61.5     0.3 

58.43     .64 

79.8     9.7 

19.3 

37.06     .09 

36.4     0.8 

66.38     .79 

54.5     1.4 

9.74 

.08 

61.6  -0.1 

57.73     .76 

82.3     9.9 

29.3 

:)6.96  -.09 

37.2  +0.8 

65.56  -.85 

55.7  +0.9 

9.65 

-.09 

61.6+0.1 

56.94  -.84 

84.3  -1.8 

June  6.3 

36.87     .10 

38.0    0.7 

64.68     .88 

56.3  +0.3 

9.55 

.10 

61.4     0.3 

56.06     .90 

85.9     1.3 

18.3 

36  77     .10 

38.7    0.6 

63.79     .89 

56.4  -0.9 

9.45 

.11 

60.9    0.5 

55.12     .95 

86.9     0,7 

28.2 

36.67     .10 

39.2    0.5 

62.91     .87 

55.9    0.8 

9.34 

.11 

60.4     0.6 

54.15     .97 

87.4  -0.9 

Jnly  8.2 

36.57     .10 

39.7    0.4 

62.06     .89 

54.9     1.3 

9.23 

.11 

59.6     0.8 

63,17     .97 

67.3  +«.3 

18.2 

36.48  -.09 

40.1  +0.3 

61.26  -.76 

53.3  -1.8 

9.12 

-.10 

58.8  +0.9 

52.21  -.94 

86.6  +0.0 

28.2 

36.40     .09 

40.3  +0.9 

60.54     .68 

51.3     9.9 

9^.02 

.09 

57.9     1.0 

51.30     .88 

85.5     1.4 

Ang.  7.1 

36.33     .06 

40.4     0.0 

59.91     .58 

48.9     9.7 

8.»3 

.08 

56.8     1.0 

50.46     .78 

83.8     1.9 

I7.I 

36.27     .04 

40.3  -0.9 

59.38     .47 

46.0     3.0 

8.86 

.06 

55.8     1.0 

49.73     .66 

81.7     9.3 

27.1 

36.24  -.09 

40.1     0.4 

58.98     .34 

42.8    3.3 

8.81 

.04 

54.8     1.0 

49.14     .51 

79.3    9.6 

• 

Sept.  6.0 

36.23  +.01 

39.6  -0.6 

58.71  -.90 

39.4  -3.5 

'8.78 

• 

-.01 

53.8  +«.0 

48.71  -.34 

76.5  +9.8 

16.0 

36.25     .04 

38.9    0.8 

58.58  -.05 

35.7    3.7 

8.78  +.09 

53.0    0.7 

48.46  -.15 

73.6     3.0 

26.0 

36.31     .07 

38.0     I.O 

58.61  +.10 

31.9    3.8 

8.83 

.06 

52.4     0.5 

48.40  +.05 

70.5     3.0 

Oct.    6.0 

36.40     .11 

36.8     1.3 

58.79     .97 

28.1     38 

8.91 

-.10 

51.9  +0.3 

48.56     .96 

67.6     9.0 

15.9 

36.54     .15 

35.4     1.5 

59.14     .43 

24.3     3.8 

9.03 

.15 

51.8    0.0 

48.93     .47 

64.8    9.7 

25.9 

36.71  +.19 

33.8  -1.7 

59.65  +.59 

20.6  -3.6 

9.20  +.19 

52.0  -0.3 

49.50  +.67 

62.2  +9.3 

Nov.  4.9 

36.93     .93 

32.0     1.0 

60.32     .75 

17.1      3.4 

9.42 

.93 

52.5     0.7 

50.26     .84 

60.1     1.0 

14.9 

37.18     .97 

29.9    9.1 

61.15     .89 

13.9    3.0 

9.68 

.97 

53.4     1.0 

51.19     .99 

58.4     1.4 

24.8 

37.47     .30 

27.8    9.9 

62.11    1.09 

11.0     9.6 

9.97 

.30 

54.6     1.4 

52.25  l.li 

57.3     0.8 

Deo.   4.8 

37.78     .39 

25.5    9.9 

63.19   1.19 

8.7     9.1 

10.29 

.33 

56.1     1.7 

53.40   1.19 

56.8  +0.9 

14.8 

38.12  +.34 

23.3  -9.9 

64.3Ul.i9 

6.H  -l.,S 

10.62  +.34 

58  0  -1.9 

54.62+1.99 

56.9  -0.6 ' 

24.7 

38.46     .34 

21.1     9.1 

65..')6   1.99 

5.6    0  9 

10.97 

.34 

60.0     9.1 

55.85   1.99 

57.7     1.1 

34.7 

38.80  +.33 

l!».0  -9.0 

66.79+1.93 

5.0  -0.3 

11.31 

+.33 

62.3  -9.3 

57.06+1.18 

59.1  -1.7 

FIXED  STAKS,   1890. 


337 


1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ff  Virginia. 

a*  Crucis. 

ji  Corvi. 

K  Draconis. 

Solar 
Dale. 

Deolinatioii 
South. 

Klffbt 
Aacensioo. 

Deolination 
South. 

Right 
Aai'Wiaioii. 

Deolioatton 
South. 

Right 
Aacenuon. 

Right 
Aacenaion. 

Declination 
North. 

h     m 

12  14 

o        / 

-03 

h     m 

12  20 

-62^  28 

h     m 

12  28 

-22  47 

h     m 

12  28 

+70  23 

(Deo.30.7J 

• 

15.81  +.33 

iV.'e  -9.1 

38.34  +.58 

67.6  -1.7 

35.57  +.35 

4.9  -9.1 

a 
46.:U  +.78 

37'.5  -1.0 

Jan.  9.7 

16.13    .a 

16.7     9.0 

38.80    .55 

59.5    9.9 

35.93     .34 

7.1     9.3 

47.13     .77 

36.8  -0.4 

19.7 

16.44     .30 

18.7     1.9 

39.33    .51 

61.9    9.6 

36.35     .39 

9.5     9.4 

47.88    .74 

36.8  +0.3 

89.7 

16.73     .ff7 

30.5     1.7 

39.83    .46 

64.7     3.0 

36.55    .99 

11.9     9.4 

48.60     .68 

37.4    0.9 

Feb.  B.6 

16.97     .93 

33.0     1.4 

30.34     .39 

67.9     3.9 

36.83    .95 

14.3     9.3 

49.34     .60 

38.6    1.5 

18.6 

17.18 -I-.IQ 

3:^.4  -1.9 

30.50  +.31 

71.3-3.4 

37.05  +.91 

16.6  -9.9 

49.79  +.50 

30.3  •>^9.0 

$M.6 

17.35     .IS 

34.4     0.9 

30.87    .94 

74.7     3.5 

37.33    .17 

18.8    9.1 

50.34     .39 

33.6    9.4 

Mar.  10.5 

17.48    .11 

35.3    0.6 

31.07     .]6 

78.3     3.5 

37.38    .13 

30.8     1.9 

50.57     .97 

35.3    9.7 

30.5 

17.57     .07 

35.7    0.4 

31.30    .09 

81.8     3.5 

37.49     .09 

33.7     1.7 

50.77     .15 

38.0    9.9 

30.5 

17.63  +.04 

35.9  -0.1 

31.35 +.09 

a5.3     3.4 

37.55     .05 

34.3     1.5 

60.86  +.03 

40.9    3.0 

Apr.  9.5 

17.64  +.01 

36.0  +0.1 

31.34  -.04 

88.5  -3.9 

37.59  +.09 

35.7  -1.3 

50.83  -.09 

43.9  +3.0 

19.4 

17.63  -.09 

35.8    0.9 

31.17     .10 

91.6     9.9 

37.59  -.01 

36.8     1.0 

50.68    .19 

46.8    9.8 

39.4 

17.60    .04 

35.5    0.4 

31.03    .16 

94.3     9.6 

37.56     .04 

37.8    0.8 

50.44     .98 

49.5    9.5 

May  9.4 

17.55    .00 

35.1     0.A 

30.85    .91 

96.8    9.9 

37.51     .06 

38.5    0.6 

50.13     .36 

51.8     9.1 

19.4 

17.48    .06 

34.6     0.5 

30.63     .95 

98.8     1.8 

.37.45     .08 

38.9    0.3 

49.73     .49 

53.8     1.7 

39.3 

17.39  -.00 

34.0  +0.6 

30.35  -.29 

100.4  -1.4 

37..36  -.09 

39.1  -0.1 

49.38  -.46 

65.3  +1.3 

Jane  8.3 

17.31     .09 

33.4    0.6 

30.04     .39 

101.6     0.9 

% 

37.36     .10 

39.3  +0.1 

48.80     .49 

56.3    0.8 

1 

18.3 

17.31     .10 

33.8    0.6 

39.73    .34 

103.3  -0.5 

37.16     .11 

38.9    0.3 

48.31     .50 

56.8+0.9 

38.3 

17.11     .10 

33.3    0.6 

39.37     .35 

103.6    0.0 

37.04     .19 

38.5    0.5 

47.80     .50 

56.8  -0.3 

July  8.3 

17.01     .10 

31.5    0.6 

39.03     .35 

103.3  +0.5 

36.93    .19 

37.9    0.7 

47.30     .49 

56.3    0.8 

18.3 

16.93  -.09 

31.0  +0.5 

38.67  -.34 

101.5+1.0 

36.80  -.19 

37.1  +0.9 

46.83  -.46 

55.1  -1.3 

38.3 

16.83    .08 

30.4     0.5 

38.34     .39 

100.3     1.4 

36.69     .11 

36.1     1.0 

46.38     .49 

53.5     1.8 

Aug.  7.1 

16.75    .07 

30.0    0.4 

38.03     .99 

98.7     1.8 

.36.58    .10 

35.1     1.1 

45.98     .37 

51.5    9.3 

J7.I 

16.69    .05 

19.7    0.3 

37.76     .95 

96.7     9.9 

36.48     .08 

33.9     1.9 

45.64     .31 

49.0    9.7 

37.1 

16.64     .03 

19.5  -HI.  I 

37..5:i     .19 

94.4     9.4 

.36.41     .06 

33.7     1.9 

45.36     .95 

46.3    3.0 

8«pt  6.1 

16.63  -.01 

19.4     0.0 

37.38  -.19 

91.8+9.6 

36.36  -.03 

31.5  +1.1 

45.15  -.17 

43.0  -3.3 

16.0 

16.63  +.09 

19.6  -0.9 

37.39  -.04 

89.3     9.7 

36.35    .00 

30.4     1.0 

45.03  -.08 

39.6    3.5 

8G.0 

16.G7     .00 

19.9    0.5 

37.39  +.04 

86.5    9.6 

36.37  +.04 

19.4     0.8 

44.99  +.01 

36.0    3.7 

Oct.    6.0 

16.74     .10 

30.5    0.7 

37.37     .13 

83.9    9.5 

36.43     .09 

18.7     0.6 

45.05     .11 

33.3    3.8 

15.9 

16.86     .14 

31.4     1.0 

37..55     ,9i 

81.5     9.3 

36.54     .13 

18.3  +0.3 

45.33     .99 

38.4    3.8 ; 

35.9 

17.03  +.18 

33.5  -1.3 

37.83  +.31 

79.4  +1.9 

36.70  +.18 

18.0     0.0 

45.49  +.39 

34.6  -3.7 

•Nov.  4.9 

17.33     .99 

33.9     1.5 

38.17     .39 

77.7     1.5 

36.91     .93 

18.1  -0.3 

45.87     .43 

31.0    3.5 1 

14.9 

17.47     .98 

35.5     1.8 

38.60     .46 

76.4     1.0 

37.16     .97 

18.6     0.7 

46.35     .59 

17.5     3.3  > 

34.8 

17.75     .99 

37.4     9  0 

1 

3!).  10      .59 

75.7  +0.4 

37.45     .30 

19.5     1.1 

46.93     .61 

14.4     3.0 

Doc.  4.8 

18.05    .ai 

39.4     9.1 

39.fK>      .56 

75.6  -0.9 

37.77     .33 

30.8     1.4 

47.57     .69 

11.6     9.5 

14.8 

18.38  +.33 

31.6  -4.9 

30.33  +.56 

76.1  -0.8 

38.11  +.34 

33.4  -1.7 

48.39  +.74 

9.4  -9.0 

34.8 

18.73     .33 

3:).8    9.9 

30.81     .59 

77.3     1.4 

:)8.46     .35 

1     34.3    9.0 

49.05     .77 

7.7     1.4 

34.7 

19.05  +.39 

35.9  -9.1 

31.40  +.58 

78.9  -1  0 

:)8.83  +.34 

1     36.4  -9.9 

49.84  +.78 

6.6-0.8 

22 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

« 

323  Camelop.  (H.) 

a  Can.  Venaticorum. 

6  VirginiB. 

a  VirginiB. 
(Spiea.) 

Ill 

Right 
Ascension. 

•    * 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Asoonsiou. 

Declination 
South. 

( 

li      m 

12  48 

o 

+84 

0 

h     m 

12  50 

+  38   54 

h      m 

13    4 

O            f 

-  4  56 

h      m 

13  19 

-10  35 

(Deo.30.8) 

s 
18.14+9.99 

25.0  -0.9 

s 
51.86  +.39 

37.7  -1.9 

8 

14.05  +.33 

58.9  -9.1 

• 

22.57  +.33 

It 

4.5  -9.0 

Jan.   9.7 

20.40  2.95 

24.4 

-0.3 

52.25     .39 

36.1     1.4 

11.39     .33 

61.0    9.1 

22.90     .33 

6.6     9.1 

19.7 

22.64  9.90 

24.5 

+0.4 

52.64     .38 

34.9     0.0 

14.71     .31 

63.1     9.0 

23.23     .39 

8.6     9.0 

29.7 

24.79  9  06 

25.2 

1  0 

53.01     .35 

34.2  -0.4 

15.02     .99 

65.0     1.8 

23.55     .30 

10.6    S.O 

Feb.  8.6 

26.76  1.85 

26.5 

1.6 

53.34     .31 

34.1  +0.1 

15.30     .96 

66.8     1.6 

23.84     .97 

12.5     1.8 

18.6 

28.49+1.56 

28.4 

+9.1 

53.63  +.97 

34.5  +0.6 

15.55  +.93 

68.3  -1.4 

24.10  +.94 

14.3  -1.6 

28.6 

29.J>2  1.95 

30.8 

9.5 

53.88     .99 

35.4     1.1 

15.76     .90 

69.6     1.9 

24.32     .91 

15.8     1.4 

Mar.  10.6 

31.00     .89 

33.5 

9.8 

54.08     .17 

36.7    1.5 

15.94     .16 

70.7     0.9 

24.52     .17 

17.1     1.9 

20,5 

31.70     .51 

36.5 

3.0 

54.23     .12 

38.3     1.8 

16.08     .19 

71.5     0.7 

24.67     .14 

18.2     1.0 

30.5 

32.02 +.11 

39.6 

3.1 

54.32     .07 

40.2     9.0 

16.18     .09 

72.1     0.4 

24.79     .10 

19.1     0.8 

Apr.   9.5 

31.93 -.96 

42.7 

+3.0 

54. .37  +.03 

42.3  +9.1 

16.25  +.05 

72.4  -0.9 

24.88  +.07 

19.8  -0.6 

19.5 

31.49     .69 

45.7 

9.9 

54.38  -.01 

44.4     9.1 

16.2J)  +.09 

72.5     0.0 

24.93     .04 

20.2    0.4 

29.4 

30.69     .95 

48.4 

9.6 

54.34     .05 

46.6     9.1 

16.30     .00 

72.4  +0.1 

24.96  +.01 

20.5  -0.9 

May  9.4 

29.58   1.94 

50.9 

9.9 

54.27     .08 

48.6     9.0 

16.29 -.09 

72.2     0.3 

24.96  -.01 

20.6    0.0 

19.4 

28.21    1.47 

52.9 

1.8 

54.18     .11 

50.5     1.8 

16.26     .04 

71.9     0.4 

24.94     .03 

20.5  +0.1 

29.3 

26.64-1.66 

54.4 

+1.3 

54.03  -.13 

52.2  +1.5 

16.20  -.00 

71.5  +0.5 

24.90  -.05 

20.3  +0.9 

June  8.3 

24.90  1.78 

55.4 

0.7 

53.93     .14 

53.5     1.9 

16.14     .08 

71.0     0.5 

24.84     .07 

20.1     0.3 

18.3 

23.07   1.86 

55.9  +0.2 

53.78     .15 

'54.5     0.0 

16.05     .09 

70.5     0.5 

24.76     .06 

19.7     0.4 

28.3 

21.19  1.88 

55.8 

-0.4 

53.62     .16 

55.2    0.5 

15.96     .10 

69.9     0.6 

24.67     .10 

19.2    0.5 

July  8.2 

19.30   1.86 

55.2 

0.9 

53.46     .16 

55.5  +0.1 

15.86     .10 

69.3     0.6 

24.57    .11 

18.7     0.5 

18.2 

17.47-1.79 

54.0 

-1.5 

53.30  -.16 

55.4  -0.3 

15.75  -.11 

68.7  +0.6 

24.46  -.11 

18.2  +0.6 

28.2 

15.74   1.67 

52.3 

1.9 

5.3.14     .15 

55.0     0.6 

15.64     .11 

68.2     0.5 

24.35    .11 

17.6    0.6 

Ang.  7.2 

14.13  1.59 

50.1 

9.4 

53.00     .14 

54.1     1.0 

15.54     .10 

67.6     0.5 

24.23    .11 

17.0     0.6 

17.1 

12.70   1.33 

47.5 

9.8 

52.87     .19 

52.9     1.4 

15.44     .00 

67.2    0.4 

24.12    .10 

16.4     0.6 

27.1 

11.47  1.11 

44.5 

3.9 

52.76     .10 

51.4     17 

15.35     .07 

66.8    0.3 

24.02     .09 

15.8    0.5* 

Sept.  6.1 

10.48  -.86 

41.2 

-3.5 

52.67  -.07 

49.5  -9.1 

15.29  -.05 

66.5  +0.9 

23.94  -.07 

15.3  +0.4 

16.0 

9.75     .59 

37.6 

3.7 

52.62  -.03 

47.3     9.3 

15.24  -.09 

66.4     0.0 

23.89  -.04 

14.9     0.3 

26.0 

9.30  -.99 

33.8 

3.8 

52.61  +.01 

44.8     96 

15.24  +.01 

66.5  -0.9 

23.86     .00 

14.7  +0.1  ' 

Oct.    6,0 

9.16 +.01 

29.9 

3.9 

52.64     .06 

42.0     9.8 

15.26     .05 

66.8    0.4 

23.87  +.03 

14.7  -0.1  1 

16.0 

9.33     .34 

260 

3.9 

52.72     .11 

39.1     3.0 

15.33     .09 

67.4     0.7 

23.93     .08 

14.8    0.3 

1 

25.9 

9.84  +.67 

22.2 

-3.8 

52.85  +.16 

:«i.o  -3.1 

15.45  +.14 

68.2  -0.9 

24.03  +.19 

15.3  -0.6  t 

Nov.  4.9 

10.67     .99 

18.5 

36 

53.04     .91 

32.8     3.9 

15.61     .18 

69.3     1.9 

24.18     .17 

16.0     0.9 

14.9 

11.82  1.30 

15.0 

3.3 

53.27     .96 

29.7     3.1 

15.81      .99 

70.6     1.5 

24.38     .99 

17.0     1.1  1 

24.9 

13.27   1.59 

ll.H 

9.9 

53.56     .31 

26.(;     3.0 

16.06     .96 

72.2     1.7 

24.61      .96 

18.3     1.4 

Dec.   4.8 

14.99   1.84 

9.1 

9.5 

53.89     .35 

23.6     9.8 

16.34     .30 

74.0     1.9 

24.89     .99 

19.8     1.6 

14.8 

16.94+9.03 

6.8  -9.0 

54.25  +.37 

20.9  -9.5 

16.65  +.39 

76.0  -9.0 

25.20  +.39 

21.6  -1.8 

24.8 

19.06  9.17 

5.2 

1.4 

54.63     .30 

18.5     9.9 

16.98     .33 

78.1     9.1 

25.53     .33 

23.5    9.0 

34.8 

21.28+9.95 

4.1 

-0.7 

55.03  +.40 

16.5  -1,7 

17.32  +.34 

80.2  -9.9 

25.86  +.34 

25.5  -9.1 

FIXED  STARS,   1890. 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

C  Virgin  ig. 

^UraaB] 

Majoria. 

ff  Bootifl. 

fi  Centaari. 

Mean 
SoUr 

D*t6. 

Right 
Ascension. 

Declination 
Ninih. 

Bight 
AaoeoAion. 

Declinatioii 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declinattoa 
South, 

h      m 

13  29 

O            / 

-  0     1 

h     m 

13  43 

+  49  51 

h     m 

13  49 

+ 18  56 

h     m 

13  56 

-59  50 

(Dec.30.8) 

• 

3.94  *«*  .33 

54.8  -9.9 

■ 

10.95  +.43 

35.0  -9.3 

8 

85.48  +.33 

66.3  -9.4 

s 
1.48 +.56 

9.8 -oji 

Jau.   9.8 

4.87     .33 

56.9    9.1 

11.39     .44 

33.0     1.8 

85.75     .34 

54.1     9.1 

1.99     .66 

9.9    1.0 

19.7 

4.60     .3i 

58.9     1.0 

11.84     .44 

31.5     1.9 

86.09    .33 

58.1      1.6 

8.55     .66 

11.8      1.5 

89.7 

4.91     .30 

60.8    i.7 

18.87     .43 

30.6  -0.6 

86.48    .39 

50.5     1.4 

3.10    .54 

18.9     1.9 

Feb.  6.7 

5.80     .98 

68.4     1.5 

18.69     .40 

30.3    0.0 

86.74     .30 

49.4     1 0 

3.68    .50 

15.0    9.3 

18.7 

5.47  -^M 

63.8  -1.9 

13.07  +.36 

30.7  +«.6 

87.08  +.97 

48.6  -0.6 

4.10  +.46 

17.5  -9.6 

88.6 

5.70    .91 

64.8    0.0 

13.41      .39 

31.6     1.9 

87.88    .94 

48.3  -0.1 

4.54     .41 

80.8     9.8 

Mar.  10.6 

5.90     .18 

65.6    0.6 

13.70     .96 

33.0     1.7 

87.50     .90 

48.4  +«.3 

4.98     .35 

83.0    9.9 

30.6 

6.06     .14 

6<>.  1     0.4 

13.94     .91 

34.9    9.1 

87.69    .17 

48.9     0.6 

5.84     .99 

86.0    3.0 

30.5 

6.19     .11 

66.4  -O.l 

14.11     .15 

.37.1     9.4 

87.84     .13 

49.7    0.9 

5.50     .93 

89.1     3.1 

1 

Apr.  9.5 

6.88  +.08 

66.4  +0.1 

14.83  +.00 

39.6  +9.6 

87.95  +.10 

50.8  +1.9 

5.71  +.17 

38.8  -3.0 

19.5 

6.34     .05 

66.8    0.3 

14.30  +.04 

48  8    9.6 

88.03     .06 

58.1     1.4 

5.85     .11 

35.8    9.9. 

89.5 

6.:)8  -l-.os 

65.8    0.4 

14.11  -.01 

44.9    9.6 

88.07  +.03 

53.5     1.5 

5.9:1  +.06 

38.1     9.8 

May  9.4 

6.38    .00 

65.3    OJS 

14.87     .06 

47.5    9.5 

88.09     .00 

55.0     J. 5 

5.95     .00 

40.8     9.6 

19.4 

6.37  -.03 

64.7     0.6 

14.19     .10 

49.9    9.3 

88.08  -.09 

56.5     1.5 

5.98  -.00 

43.3     9.4 

89.4 

6.33  -.05 

64.1  +0.7 

14.07  -.14 

.58.1  +9.0 

88.04  -.05 

57.9  +1.4 

5.83  -.11 

45.6  -9.1 

June  8.4 

6.88    .06 

63.4     0.7 

13.91     .17 

54.0     1.7 

87.98     .07 

59,3     :.3 

5.69     .16 

47.5     1.6 

18.3 

6.81     .08 

68.7     0.7 

13.73     .10 

55.5     1.3 

87.91     .09 

60.5     1.1 

5.51     .91 

49.1      1.4 

88.3 

6.18    .09 

68.1     0.6 

13.58     .91 

56.7     0.9 

87.81     .10 

61.5    0.9 

5.87     .96 

50.3     1.0 

Jnly  8.3 

6.08    .10 

61.5     0.6 

13.30     .93 

57.4  40.5 

87.70     .19 

68.3     0.7 

5.01     .98 

51.0     0.5 

18.8 

5.91  -.11 

60.!)  +0.5 

13.07  -.93 

57.6     0.0 

87.58  -.13 

68.8  +0.4 

4.71  -.31 

51.4  -0.1 

88.8 

5.80     .11 

60.4     0.4 

18.84     .93 

.57.3  -0.5 

87.45    .13 

63.1  +«.9 

4.:n)     .39 

51.3  +0.3 

Aug.  7.8 

5.69    .11 

60.0     0.4 

18.60     .93 

56.6    0.0 

87.38     .13 

a3.8  -0.1 

4.07     .39 

50.7    0.6 ; 

17.8 

5.57     .10 

59.7    0.9 

I8.:)8     .99 

55.5     1.4 

87.19     .13 

63.0    0.4 

3.75     .31 

49.7     1.9 

87.1 

5.47     .09 

59.6  +0.1 

18.17     .90 

53.9     1.8 

87.06     .19 

68.5    0.6 

3.45     .98 

48.3     1.6 

Sept.  6.1 

5.39  -.07 

59.6  -0.1 

1 1.99 -.17 

51.9  -9.9 

86.95  -.10 

61.7  -0.9 

3.18  -.94 

46.6  +1.9 

16.1 

5.38     .05 

59.7     0.3 

11.83     .13 

49.5    9.6 

86.W7     .07 

60.6     1.9 

8.96     .10 

44.6    9.1 

86.1 

5.89  -.09 

60.1     0.5 

11.78     .00 

46.7     9.9 

86.81  -.04 

59.8     1.5 

8.60     .19 

48.3    9.3  i 

Oct.    6.0 

5.89  'I-.09 

60.7    0.7 

1 1 .66  -.04 

43.7     3.9 

86.78    .00 

57.6     1.8 

8.71  -.08 

40.0    9.4! 

1 

16.0 

5.34     .00 

61.5    0.0 

1 1 .65  +.09 

40.4     3.4 

86.80  +.04 

55.7     90 

8.71  +.04 

37.6    9.3 

86.0 

5.48  -l-.ll 

68.5  -1.9 

1 1 .70  +.00 

:16.9  -3.5 

86.86  +.08 

53.5  -9.3 

8.79  +.13 

:<5.3  +9.9 

Nov.  6.0 

5.56     .16 

63.1)     1.4 

11.88     .15 

33.3     3.6 

86.97     .13 

51.8    9  5 

8.!I7     .99 

33.8    9.0  > 

14.9 

5.74     .90 

65.4     1.7 

18.01     .99 

89.7     3.6 

87.18    .18 

48.6    9.6 

3.83     .31 

31.4     1.7 

84.9 

5.96     JM 

67.8     1.0 

18.85     .98 

86.8     3.5 

87.33     .93 

46.0    9.7 

3.58     .39 

89.9     1.3' 

Dec.   4.9 

6.83     .98 

69.8    9.0 

18.56     .33 

88.8     3.3 

87.58     ,97 

43  3    9.7 

4.01      .45 

88  9    0.8' 

1 

14.8 

6.58  4.31 

71.3  -9.1 

18.JW  +.37 

19.6  -3.0 

87.86  +.30 

40.6  -4.6 

4.49  +.51 

8H.3  +0.3  - 

84.8 

6.84     .39 

73  4     9.9 

13.38     .41 

16.8    9.6 

88.18    .30 

38.0     9.5 

5.08     .54 

88.3  -0.9 

:i4.8 

7.17  +.83 

75.6  -«.l 

13.75  +.44 

14.4  -a.i 

88.51  +.34 

35.6  -9.3 

5.58  +.67 

88.B  -0.7 ! 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Draconis. 

a  Bootis. 
{Arcturus.) 

e  BootiB. 

p  Bootis. 

Rigbt 
Ascension. 

Declination 
yorth. 

Right 
Ascension. 

• 

Declination 
North. 

Rigbt 
Ascension. 

Dedinatioc 
North. 

Right 
Ascension. 

Declination 
North. 

b      m 

14     1 

+64  53 

h      m 

14  10 

+ 19  44 

h     m 

14  21 

+52  21 

h      m 

14  27 

m 

+30*50 

(Dec.30.8) 

B 

88.98  +.68 

It 

54.1  -9.3 

s 
37.18 +.39 

77.5  -9.5 

a 
85.45  +.49 

84  J  -9.7 

s 
3.80  +.33 

7l'.3  -9.6  . 

Jan.  9.8 

83.5)8     .ei 

58.0     1.7 

37.45     .33 

75. 1     9.9 

85.88    .44 

81.7     9.1 

4.14      .35 

68.9     9.3 

19.8 

84.13     .61 

50.6     1.1 

37.79     .33 

73.1      1.9 

86.33    .45 

19.8     1.6 

4.49     .35 

66.8     1.9 

89.7 

84.74     .61 

49.9  -0.4 

38.18     .39 

71.4     1.5 

86.79     .46 

18.5    0.9 

4.85    .36 

65.8    1.4 

Feb.  8.7 

85.34     .56 

49.8  +0.9 

38.43     .31 

70.1     1.1 

87.83    .43 

17.9  -0.3 

5.19     .33 

64.0    0.9 

18.7 

85.90  +.53 

50.4  +0.0 

38.73  +.98 

69.8  -0.6 

87.65  +.40 

17.9  +0.3 

5.51  +.31 

63.5  -0.3 

28.7 

86.4 1     .47 

51.5     1.5 

39.00     .95 

68.8  -0.9 

88.04     .36 

16.5     0.9 

5.88     .96 

63.4  +0.9 

Mar.  10.6 

86.84     .40 

53.3    9.0 

30.84     .99 

68.8  +0.9 

88.38    .39 

19.7     1.5 

6.08     .95 

63.9    0.7 

80.6 

87.80     .31 

55.5    9.4 

39.44     .19 

69.8    0.6 

88.67     .96 

81.4     1.0 

6.31     .91 

64.8     l.i 

30.6 

87.47    .93 

58. 1     9.7 

39.61     .15 

70.0     0.9 

88.91     .91 

83.6    9.3 

6.51     .17 

66.1     1.5 

Apr.   9.5 

27.66  +.14 

60.9  +9.0 

39.74  +.11 

71.1  +1.9 

89.08  +.15 

86.0  +9.6 

6.66  +.14 

67.7  +1.8 

19.5 

87.75  +.05 

63.9     3.0 

39.83     .08 

78.4     1.4 

89.80     .09 

88.7     9.7 

6.78    .10 

69.6    9.0 ! 

89.5 

87.76  -.03 

66.9     3.0 

39.90     .05 

73.8     1.5 

89.86  +.03 

31.5     9.8 

6.66    .06 

71.7    9.1  1 

May  9.5 

87.68     .11 

69.8    9.8 

39.93  +.09 

75.4     1.6 

89.87  -.09 

M.'S    9.7 

6.90  +.03 

73.8    9.1 

19.4 

87.5:1     .18 

78.5    9.6 

39.94  -.01 

76.9     1.5 

89.83    .07 

37.0     9.6 

6.91  -.01 

76.0    9.1 

89.4 

87.38  -.85 

75.0  +9.3 

39.98  -.03 

78.5  +1.4 

89.13  -.11 

39.5  +9.4 

6.89  -.04 

78.0  +9.0 

June  8.4 

87.04     .30 

77.1     1.0 

39.87     .06 

79.9.    1.3 

89.00     .15 

41.7    9.1 

6.83     .07 

79.9     1.8 

18.3 

86.78     .Hi 

78.8     1.4 

39.80     .08 

81.1     1.9 

88.88    .19 

43.6     1.7 

6.75     .09 

81.6     1.5 

88.3 

86.36    .38 

80.0     1.0 

39.71     .10 

88.8    1.0 

88.68    .99 

45.1     1.3 

6.65    .19 

83.0     1.3 

July  8.3 

85.96    .40 

80.7  +0.5 

39.60     .19 

83.1     0.7 

88.38     .94 

46.8    0.8 

6.58    .14 

84.1     1.0 

18.3 

85.55  -.42 

80.9  -0.1 

39.48  -.13 

• 

83.7  +0.5 

88.13  -.96 

46.8  +0.4 

6.38  -.15 

84.9  +0  6 

88.8 

85.13    .49 

80  6    0.6 

39,34     .14 

84.1  +0.9 

87.86    .97 

46.9  -0,1 

6.88    .16 

85.4  +0.3 

Aug.  7.8 

84.71     .41 

79.7     1.1 

39.80     .14 

84.8  -0.1 

87.59     .97 

46.6     0.6 

6.05    .17 

85.5  -0.1 

17.8 

84.31     .39 

78.4     1.6 

39.05     .14 

84.0     0.3 

87.38    .97 

45.8     I.l 

5.88     .17 

85.8    0.5 

87.2 

83.93    .38 

76.6    9.0 

:J8.9I     .13 

83.5     0.6 

87.05     .96 

44.5     1.5 

5.71     .16 

84.5    0.8 

S«)pt  6.1 

83.58  -.39 

74.3  -9.5 

•38.79  -.19 

88.7  -0.9 

86.81  -.93 

48.7  -9.0 

5.55  -.15 

83.5  -i.a 

16.1 

83.88     .97 

71.6    9.0 

38.68     .10 

81.6     1.9 

86.59     .90 

40.5    9.4 

5.48    .13 

88.1     1.6 

86.1 

83.03     .91 

68.6    3.9 

38.59     .07 

80.3     1.5 

86.41     .16 

38.0    9.8 

5.30     .10 

80.4     1.9 

Oct.    6.0 

88.86     .14 

65!8    3.5 

38.55  -.03 

78.6     1.8 

86.88     .11 

35.0     3.1 

5.88     .06 

78.3     9.9 

16.0 

88.76  -.05 

61.6     3.7 

38.53  +.01 

76.6    9.1 

86.80  -.05 

31.8     3.3 

5.18  -.09 

75.9    95! 

86.0 

88.75  +.04 

57.8  -3.8 

38.57  +.06 

74.4  -9.3 

86.18  +.09 

88.3  -3.5 

5.19  +.03 

73.8  -9.8 

Nov.  5.0 

88.83     .13 

53.9     3.9 

38.65     .11 

78.0     9.5 

86.83    .08 

84.7     3.7 

5.85     .00 

70.4     3.0 

14.9 

83.01     .99 

50.0    3.8 

38.79     .16 

69.4     9.7 

86.35    .15 

80.9    3.7 

5.37     .14 

67.3    3.1 

84.9 

83.88     .39 

46.3     3.7 

38.97     .91 

66.6     9.8 

86.51     .99 

17.8    3.7 

5.54     .10 

64.8    3.1 

Dec.  4.9 

83.65    .40 

48.6     3.5 

39.80     .95 

63.8     9.8 

86.80     .99 

13.6    3.5 

5.76     .94 

61.0    3.1 

1 

14.9 

84.09  +.48 

39.4  -3.1 

39.47  +.98 

61.0  -9.7 

87.18 +.35 

10.1  -3.3 

6.08  +.98 

1 
57.9  -3.0 

84.8 

84.60     .54 

36.5    9.6 

39.77     .31 

58.3     9.6 

87.49     .38 

7.0     9.9 

6.38     .39 

55.0     9.8 

34.8 

85.16 +.59 

34.1  -9.1 

40.09  +.33 

55.H  -9.4 

87.91  +.43 

4.3  -9.5 

6.65  +.34 

58.3  -9.5 
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AFPASENT  PLACBS  FOB  THE  UPPER  TBAKSIT  AT  WABH1NGTON. 

5  Vnm  Minoris. 

a'  Centauri. 

e  Bootifl. 

a'  Libra. 

Meao 
Solar 
Dftte. 

Right 
Aseenaion. 

DooUnation 
y&rtk. 

Right 
Ascennion. 

Deolination 
South, 

Right 
Asoonaion. 

DAolinalioD 
North, 

Right 
AacenaioD. 

South. 

b     ro 

14  27 

+76  10 

h     m 

14  32 

-60  22 

h      m 

14  40 

+27°  31 

h     m 

14  44 

o        t 

-15  34 

(Deo.30.8) 

i 
43.08  +.60 

53.8  -«.6 

a 
6.89  +.54 

48.0    0.0 

a 

9.:^  +.39 

73.7  -9.6 

a 
45.78  +.39 

54. V  -1.6 

Jau.   9.8 

43.94     .96 

51.7     1.8 

6.84     .96 

48.3  -0.5 

9.69     .34 

71.8    9.3 

46.04     .33 

56.3     1.7 

19.8 

44.98     .99 

60.1     1.9 

7.41     .96 

43.0     1.6 

10.03     .34 

69.1     1.0 

46.38    .33 

58.0     1.7 

89.7 

45.98  1.00 

49.3  -0.5 

7.97     .55 

44.8     1.4 

10.37     .34 

67.3     1.5 

46.71     .33 

59.7     1.7 

Feb.  8.7 

46.98     .06 

49.0  ^.1 

8.51     .53 

45.8     1.6 

10.71      .33 

66.1     1.0 

47.04     .39 

61.4     1.6 

18.7 

47.89  4.93 

49.5  +0.8 

9.03  +.50 

47.8  -9.1 

11.03  +.31 

65.3  -0.5 

47.35  +.30 

63.0  -1.5 

88.7 

48.78     .84 

50.7     1.4 

9.51      .46 

50.1     9.4 

11.33     .98 

65. 1     0.0 

47.63     Sf 

64.4     1.4 

Mar.  10.6 

49.57     .73 

58.4     1.9 

9.01     .41 

58.6    9.6 

11.60     .96 

65.3  40.5 

47.90     .95 

65.8     1.9 

80.6 

60.84     .00 

54.5    9.4 

10.38     ,dA 

55.3     9.8 

11.84     .99 

66.0    0.0 

48.13     J99 

66.9     1.0 

30.6 

50.76     .45 

57.1     9.7 

10.65     .30 

68.1     9.9 

18.04     .18 

67.1     1.3 

48.34     .10 

67.8    6.9 

Apr.  9.5 

51.13 -{-.SO 

60.0  +3.0 

10.91  +.94 

61.0-9.0 

18.80  +.15 

68.6  +1.6 

48.51  +.16 

68.6  -0.7 

19.5 

51.34  -i-.ia 

63.1     3.1 

11.18     .18 

63.9    9.9 

18.33     .11 

70.4     1.8 

48.66     .13 

69.8    0.5 

89.5 

51.39 -.03 

66.8    3.1 

11.87     .19 

66.7     9.8 

18.43     .06 

78.3    9.0 

48.77     .10 

69.7    0.4 

1 

May  9.5 

51.88    .19 

69.8    3.0 

11.36 +.06 

69.5    9.7 

18.49     .64 

74.3    9.0 

48.86     .07 

70.0     0.9 

19.4 

51.08     .33 

78. 1     9.8 

11.39     .00 

78;  1     9.5 

18.51  +.01 

76.3    9.0 

48^^    .04 

70.8  -0.1 

89.4 

50.63  -.45 

74.8  +9.5 

11.35 -.06 

74.5  -9.3 

18.51  -.09 

78.3  +1.9 

48.95  +.09 

70.3    0.0 

Jane  8.4 

50.18     .67 

77.0     9.1 

11.86     .19 

76.6    9.0 

18.47     .06 

80.8     1.6 

48.95  -.01 

70,8  +0.1 

18.4 

49.49     .67 

78.9     1.6 

11.11      .18 

78.5     1.7 

18.41     .06 

81.9     1.6 

48.93     .04 

70.1     0.1 

88.3 

48.79     .74 

80.3     1.1 

10.90     .93 

80.0    i.a 

18.38     .10 

8:).3     1.3 

48.88     .06 

70.0    0.9 

July  8.3 

48.08    .79 

81.1     0.6 

10.65     .97 

81.1     0.9 

18.81     .19 

84.5     1.0 

48.80    .00 

69.7     0.3 

18.3 

47.80  -.83 

81.5  -Hl.l 

10.:)6  -.31 

81.8-0.5 

18.07  -.14 

85.4  +0.7 

48.70  -.11 

69.4  +0.3 

88.3 

46.36     .86 

81.4  -6.4 

10.01     .33 

88.1  -6.1 

11.08     .16 

86.0  +0.4 

48.58     .13 

69.1     0.4 

Aag.  7.8 

45.51     .64 

80.6    1.6 

9.69     .35 

88.0  +0.4 

11.76     .16 

86.8    0.0 

46.45     .14 

68.7    0.4 

17.8 

44.68     .69 

79.4     1.5 

9.34     .36 

81.4     0.8 

11.59    .17 

86.1  -0.3 

48.31     .14 

68.8    0.5 

87.8 

43.87     .78 

77.7     9.0 

9.00     .33 

80.4     1.9 

11.43     .16 

85.6    0.7 

48.16     .14 

67.7     0.5 

Sept.  6.1 

43.13  -.71 

75.5  ^9.4 

8.68  -.30 

79.0  +1.6 

11.87 -.15 

84.8  -1.0 

48.08  -.13 

67.3  +0.4 

16.1 

48.45     .63 

78.9     9.6 

8.40     .96 

77.3     1.0 

11.13     .13 

83.6     1.4 

47.90     .11 

66.9     0.4 

1 

86.1 

41.87     .53 

69.8    3Ji 

8.17     .90 

75.8    9.1 

11.01     .10 

88.0     1.7 

47.80     .08 

€6.5    0.3 

Oct.    6.1 

41.39     .41 

66.5    3.5 

8.00     .19 

73.0    9.9 

10.08     .07 

80.8    9.0 

47.73     .65 

66.8    0  9 

16.0 

41.05     .97 

68.9    3.7 

7.98  -.64 

70.7     9.3 

10.87  -.03 

78.0     9.3 

47.71  -.61 

66.1  +0.1 

86.0 

40.85  -.19 

59.1  -3.9 

7.03  4.06 

68.4  +9.3 

10.87  +.09 

75.6  -9.6 

47.78  +.04 

66.1  -0.1  , 

Nov.  5.0 

40.80  +.04 

55.8    3.9 

8.08     .15 

66.8    9.1 

10.98     .07 

78.0    9.8 

47.79     .09 

66.4    0.4' 

15.0 

40.98     .90 

51.8    3.9 

8.88     .94 

64.8     1.9 

11.08    .13 

70.0     3.0 

47.91     .14 

66.9    0.6 

84.9 

41.81     .37 

474     3.6 

8.50     .33 

68.4     1  6 

11.17     .18 

67.0     3.1 

48.08     .10 

67.6    0.8 

Dec.   4.9 

41.65     M 

43.7     3.5 

8.87     .40 

61.0     1.9 

11.37     .93 

63.9     3.1 

48.89     .94 

68.5     l.l  1 

14.9 

48.85  +.67 

40.3  -3.9 

9.31  +.47 

60.1  +0.7 

11.68  +.97 

60.0  -3.0 

48.65  +.98 

69.7  -1.3 

84.8 

48.99     .79 

37.8    9.7 

9.80     .59 

59.6  +0.3 

11.91      .30 

57.9    9.8 

48.85     .31 

71.1     1.5' 

34.8 

43.84  +.90 

34.8  -^3 

10.34  +.55 

59.6  -6.9 

18.83  +.33 

55.8  -9.5 

49.16  +.33 

78.7  -1.6 
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APPARENT  PLACES  FOB  THE  UPPEK  TRANSIT  AT  WASHINGTON. 


Meao 

SolAT 

Date. 


P  Uris  Minoris. 


Right 
Asoenaion. 


h      m 

14  50 


(Deo.30.8)    58.93  +.74 


Jau.  9.8 
19.8 
29.8 

Feb.  8.7 

18.7 
28.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.5 

29.4 

June  8.4 

18.4 

28.4 

July  8.3 

18.3 
28.3 
Ang.  7.2 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
I6.I 

26.0 

Nov.  5.0 

15.0 

25.0 

Deo.   4.9 

14.9 
24.9 
34.8 


59.71  .89 

60.56  .87 

61.45  .80 
62.36  .90 

63.25  +.86 
64.09     .80 

64.85  .71 
65.51  .00 
66.06     .48 

66.46  +.34 
66.73     .90 

66.86  +.06 
66.84  —.08 
66.69     .98 

66.41  -.34 

66.01  .45 

65.51  .54 
64.92    .08 

64.26  .09 

63.65  —.73 
62.79     .70 

62.02  .76 
61.24  .77 
60.48    .74 

59.76  -.09 
59.09  .63 
68.50  .55 
58.00  .45 
57.60     .33 

57.34  -.90 
57.21  -.05 
57.23  +J0 
57.40  .95 
57.73     .40 

58.20  +.54 
Oo.vH/      .06 

59.52  +.77 


Declination 
North. 


+74  35 

66.7  -9.7 

64.3  3.1 

62.4  1.5 
61.2    0.0 

60.7  -6,9 

60.8  +4).5 
61.6  1.1 
63.0     1.7 

65.0  9.9 
67.4     9.6 

70.1  +9.0 

73. 1  3.0 

76.2  3.1 

79.3  3.1 

82.3  9.9 

85.1  +9.6 

87.6  9.3 

89.7  1.0 

91.4  1.6 

92.6  1.0 

93.4  +0.5 

93.5  0.0 

93.2  -0.6 

92.3  l.I 

90.9  1.6 

89.1  -9.1 

86.7  9.5 
84.0  9.0 
80.9     3.3 

77.4  3.6 

73.7  -3.8 
69.9  3.9 
65.9  3.9 
62.0     3.8 

68.2  3.7 

54.7  -3.4 

51.5  3.0 
48.7  -9.5 


fi  Bootie. 


Ri«ht 
Afloenaion. 


h      m 

14  67 


46.35  +.34 

46.70  .36 
47.07  .37 
47.45     .38 

47.83  .37 

48.19  +.35 
48.54  .33 
48.85     .30 

49.13  .96 
49.37     .98 

49.57  +.18 
49.73     .13 

49.84  .09 

49.91  .05 
49.94  +.01 

49.92  -.03 
49.87  .07 
49.78  .10 
49.66  .13 
49.51     .16 

49.34  -.18 

49.14  .90 

48.93  .91 
48.72  .98 
48.50     .98 

48.28  -.90 
48.09  .18 
47.92  .15 
47.78  .19 
47.68     .07 

47.64  -.09 

47.65  +.04 

47.71  .10 
47.84  .16 
48.03     .91 


Declination 
North. 


+40  49 


// 


22.0  -4.0 

19.3  9  5 
17.0  9  0 
15.2     1.5 

14.0  0.9 

13.4  -0.3 
13.4  +0.3 
13.9    0.8 

15.1  1.3 
16.6     1.8 

18.6  +9.1 
20.8  9.4 
2:i.3    9.6 

25.8  9.6 
28.4    4t.6 

30.9  +9.4 

33.2  9.9 

35.3  1.9 
37.1     1.6 

38.6  1.3 

39.7  +0.9 

40.3  +0.4 

40.6  0.0 

40.4  -6.4 

39.7  0.9 

38.6  -1.3 

37.1  1.7 

35.2  8.1 
32.9  9.5 

30.3  9.8 

27.3  -3.1 

24.1  3.3 

20.7  3.5 

17.2  3.6 
13.7     3.5 


p  Libra. 


Bight 
Aaoenaion. 


48.27  +.96  10.3  -3.3 
48..'i6  .31  7.0  3.1 
48.89  +.35  .       4.0  -9.8 


b     m 

15  11 


3.33  +.30 

3.63  .31 

3.95  .39 

4.28  .39 

4.60  .31 

4.91  +.30 
5.20  .98 
5.47  .96 
5.71  .93 
6.94     .91 

6.13  +.18 
6.30     .15 

6.44  .19 
6.55  .10 
6.63    .07 

6.68  +.04 
6.70  +.01 

6.70  -.09 
6.66  .05 
6.60    .07 

6.51  -.10 
6.40  .19 
6.28    .13 

6.14  .14 
5.99    .14 

5.85  -.14 

5.71  .19 
5.60  .10 
5.51  .07 
5.46  -.03 

5.45  +.01 
5.49  .06 
5.58    .11 

5.72  .16 
5.90     .91 

6.13  +.95 
6.40  .98 
6.70  +  31 


Declination 
South. 


o        t 

8  58 


n 


29.8  -1.7 
31.5     1.7 

33.2  1.7 

34.9  1.6 
36.5     1.5 

37.9  -1.3 
39.1  1.1 
40. 1  0.9 
40.9    0.7 

41.5  0.5 

41.9  -0.3 
42.0  -0.1 
42.0  +0.1 

41.0  0.9 

41.6  0.3 

41.3  +0.3 
40.9    0.4 

40.5  0.4 

40.1  0.4 

39.6  0.4 

39.2  +0.4 
38.8    0.4 

38.4  0.4 
38.0    0.3 

37.7  0.3 

37.5  +0.9 

37.3  +0.1 

37.2  0.0 

37.3  -0.9 

37.5  0.3 

38.0  -0.5 

38.6  0.7 

39.4  1.0 

40.5  1.9 

41.8  1.4 

43.3  -1.5 

44.9  1.7 

46.6  -1.7 


fit  Bootia. 


Bight 
Aaoenaion. 


h      m 

15  20 


18.21  +.31 
18.53  .33 
18.87  .35 
10.2:)     .38 

19.60  .38 

19.95  +.35 
20.29     .33 

20.61  .30 
20.90  .97 
21.15     .94 

21.37  +.90 
21.55  16 
21.68     .19 

21.78  .08 

21.84  +.04 

21.85  .00 
21.83  -.04 
21.77     .06 

21.68  .11 
21.55     .14 

21.40 -.17 

21.22  .19 
21.02  .90 
20.81  .91 
20.60     .91 

20.38  -.91 
20.18  .19 
20.00  .17 
19.85  .14 
19.73     .09 

19.66  -.04 
19.65  +.01 

19.69  .07 

19.79  .13 
19.95     .19 

20.16 +.94 
20.43  .98 
20.73  +.39 


Deolination 
North. 


+37  45 


n 


42.1  -3.0 

39.3  9.6 

36.8  9.9 

34.9  1.7 

33.4  1.1 

32.6  -0.6 

32.3  0.0 
32.6  +0.6 

33.5  1.1 

34.8  1.6 

36.6  +9.0 
:)8.7  9.9 
41.1  9.4 
43.6  9.5 

46.1  9.5 

I 

48.6  •»4.4 

61.0  9.3 

53.2  9.1 

55.1  I.8| 

56.7  1.4 

58.0  +1.1 

58.9  0.7 

59.4  +0.3 

59.5  -0.1 

50.1  0.6 

58.3  -1.0 
57.1  1.4 
55.5     1.8 

53.5  9.9 
51. i     9.5 

48.3  -9.9 

45.4  3.1 
42.1  3.3 

38.8  3.4 
35.3  3.4 

31.9  -3.3 
28.7     3.9 

25.6  -3.0 
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APPABBNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y*Vnm 

Minoris. 

a  CoroiUB  Borealts. 

a  Sarpentis. 

e  Serpentis. 

Meao 
Solar 
Date. 

« 

Right 
AsoensiOD. 

DecUnatioii 
North. 

Right 
AaoeiMion. 

Deolioatioii 
North, 

Right 
ABcension. 

Declination 
North, 

Right 
Aaoeaaioii. 

Declination 
North. 

h     m 

15  20 

+72  13 

h     m 

15  29 

O           0 

+27     4 

h     m 

15  38 

+  6  46 

b     m 

15  45 

o 

+  4  48 

(Dec.30.9) 

8 

51.48  +M 

8l'.'3  -3.0 

a 
59.97  +.95 

63.'3  -9.8 

a 
49.08  +.97 

80.7  -9.9 

s 
17.97  +.96 

35*3  -9.9 

Jau.   9.8 

58.05     .67 

18.5    9.5 

60.84     .30 

60.6     9.6 

49.31     .99 

18.5     9.1 

18.85     .99 

33.8     9.1 

19.8 

58.76     .73 

16.8     1.9 

60.56     .39 

58.8    9.9 

49.61     .31 

16.4     1.9 

18.55     .30 

31.8     1.9 

89.8 

53.58     .77 

14.6     1.3 

60.89     .33 

56.8     1.8 

49.98     .31 

14.6     1.7 

18.86     .31 

89.4     1.7 

Feb.  8.8 

54.31     .79 

13.6  -0.7 

61.83     .33 

54.6     1.3 

60.83    .31 

13.0     1.4 

19.17     .31 

87.8     1.4 

18.7 

55.10  +.77' 

13.3    0.0 

61.56  +.39 

5:).5  -0.8 

50.54  +.30 

II.7  -1.1 

19.48  4.30 

86.5  -1.1 

88.7 

55.86     .74 

13.7  +0.7 

61.87     .30 

53.0  -0.3 

50.84     .99 

10.8     0.6 

19.78     .99 

85.5    0.8 

Mar.  10.7 

56.57     .«7 

14.7     1.3 

68.17     .98 

58.9  +0.9 

51.18     .97 

10.8  -0.4 

80.06     .97 

84.9    0.4 

80.6 

57.81     .59 

16.3     1.9 

68.44     .96 

63.4     0.7 

51.38     .95 

10.0     0.0 

80.38     .95 

84.7  -0.1 

30.6 

57.75     .49 

18.4    9.3 

68.68     .93 

54.3     I.l 

51.61     .99 

10.8  +0.3 

80.56  .  .93 

84.8  +0.9 

Apr.   9.6 

58.19 +.39 

80.9  +9.7 

68.89  +.90 

55.7  +1.5 

51.88  +.90 

10.6  40.6 

80.77  +.90 

85.1  +0.6 

19.6 

58.58     .97 

83.8    3.0 

63.07     .16 

57.3     1.8 

58.01     .17 

11.3     0.8 

80.97     .18 

85.8    07 

89.5 

58.73     .15 

86.8    3.1 

63.88     .13 

59.3    9.0 

58.16     .14 

18.3     1.0 

81.13     .15 

86.6    0.9 

May  9.5 

58.81  +.01 

30.0    3.1 

63.33     .09 

61.3     9.1 

58.89     .11 

13.4     1.9 

81.37     .19 

87.6     1.1 

19.5 

58.78 -.11 

33.1     3.0 

63.40     .06 

63.5    9.9 

58.39     .08 

14.6     1.9 

81.37     .09 

88.7     1.9 

89.4 

58.68  -.91 

36.0  +9^ 

63.45  +.09 

65.7  +9.1 

58.46  +.06 

15.9  +1.3 

81.45 +.06 

89.9  +1.9 

Juno  8.4 

58.:)6     .31 

38.8    9.6 

63.45  -.01 

67.8    9.0 

58.49  +.09 

17.1     1.9 

81.49  +.03 

31.1     1.1 

18.4 

58.00    .41 

41.8     9.9 

63.43     .04 

69.7     1.9 

58..'i0  -.01 

18.3     1.9 

81.51     .00 

38.8    1.1 

88.4 

57.55     .49 

43.3     1.8 

63.37     .07 

71.5     1.6 

58.48     .04 

19.5     1.1 

81.49  -.03 

33.3     1.0 

July  8.3 

57.08     .56 

44.9     1.4 

63.88    .10 

73.0     1.4 

58.43     .07 

80.5     1.0 

81.44     .06 

34.3     0.9 

18.3 

56.43  -.61 

46.1  +0.9 

63,17  -.13 

74.3  +1.1 

58.35  -.00 

81.4  +0.8 

8l.:{6-.09 

35.1  +0.8 

88.3 

55.79     .65 

46.7  +0.4 

63.08     .15 

75.8    0.8 

58.84     .19 

88.1     0.6 

81.86     .11 

35.8    0.6 

Aug.  7.3 

55.18     .68 

46.9  -«.l 

68.86     .17 

75.8    0.4 

58.11     .14 

88.6     0.5 

81.14     .13 

36.4     0.5 

17.8 

54.43     .69 

46.5    0.7 

68.69     .18 

76.0  +0.1 

51.97     .15 

83.0    0.3 

81.00    .15 

36.8    0.3 

87.8 

53.74     .68 

45.6     1.9 

68.50     .18 

75.9  -0.3 

51.81     .16 

81.8  +0.1 

80.84     .15 

37.0  +0.1 

Sept.  6.8 

53.07  -.65 

44.1  -1.7 

68.38  -.18 

75.4  -0.7 

51.66  -.15 

83.1  -0.9 

80.69  -.15 

37.0  -0.1 

16.1 

58.44     .61 

48.8    9Ji 

68.15     .17 

74.6     1.0 

51.51     .14 

88.9    0.4 

80.54     .14 

36.8    0.3 

86.1 

51.85     .55 

39.8     9.6 

61.99     .15 

73.4     1.4 

51.37     .19 

88.4     0.6 

80.40     .13 

36.4     0.5 

Oct.    6.1 

51.34     .47 

37.0     3.0 

61.85    .19 

71.8     1.8 

51.86     .10 

81.6    0.0 

80.88    .10 

35.7    9.8 

16.1 

50.91     .37 

33.9     3.3 

61.76     .08 

69.8    9.1 

51.18     .06 

80.7     1.1 

80.80     .07 

34.9     1.0 

86.0 

50.59  -.96 

'MA  -3.6 

61.70 -.03 

67.6  -9.4 

51.14  -.09 

19.4  -14 

80.15 -.03 

33.7  -1.9 

Nov.  5.0 

50.39     .14 

86.7     3.8 

61.69  +.09 

65. 1     9.6 

1 

51.14  +.03 

17.9     1.6 

80.15  +.09 

38.4     1.5 

15.0 

50.31  -.01 

88.8     3.9 

61.73     .07 

1     68.3     9.8 

51.19     .08 

16.8     1.8 

80.19     .07 

30.8    1.7 

85.0 

50.37  +.13 

'     18.9     3.9 

61.83     .19 

1     59.4     3.0 

51.89     .13 

14.3    9.0 

80.89     .19 

89.0     1.9 

Dec.   4.9 

50.57     .96 

15.0     3.8 

61.98     .17 

56.3     3.1 

51.44     .18 

18.3    9.1 

80.44     .17 

87.1     9.0 

14.9 

50.90  +.99 

11.3  -3.6 

68.18 +.99 

i     53.8  -3.0 

51.61  +.99 

10. 1  -9.9 

80.63  +.91 

'     86.0  -9,1  1 

84.9 

51.35     .59 

!       7.9     3.3 

68.48     .96 

'     50.8    9.9 

1  51.88     .95 

7.8     9.9 

80.86     .95 

■     88.9     9.1 

34.8 

51.93  +.64 

1       4.8  -9.9 

68.70  +.99 

47.3  -9.8 

1  58.15  +.96 

5.6  -9.9 

81.18 +.98 

80.7  -9.1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

CUrsa. 

Minoris. 

t  Coronas  Borealia. 

6  Soorpii. 

j9'  Scorpii. 

Right 
▲soension. 

Declination 
North. 

Right 
ABcensioD. 

Declination 
North. 

Right 
A8cenaion. 

South. 

Right 
Aaoonaion. 

Declination 
South. 

li     ni 

15  47 

O           1 

+78    7 

Ii     m 

15  53 

O           1 

+27  11 

h     m 

15  53 

-22  18 

h      m 

15  59 

-19  30 

(Dec.30.9) 

8 

55.66  +.60 

47.8  -3.1 

a 
0.08  +.98 

45.1  -9.0 

47.48  +.99 

3l'.'l  -0.9 

a 
0.31  +.98 

6.8-1.0 

Jan.   9.9 

56.44     .65 

44.9     9.7 

0.35     .99 

43.3     9.6 

47.78     .31 

33.0     1.0 

0.50     .30 

7.9     1.1 

19.8 

57.35     .07 

43.4     9.9 

0.66    %31 

39.8    9.3 

48.11      .33 

33.1     1.1 

0.83    .39 

9.1     1.9 

39.8 

58.38  1. 06 

40.5     1.6 

0.98     .39 

37.6     1.9 

48.44     .34 

34.3     1.9 

1.15     .33 

10.3     1.9 

Feb.  8.8 

59.47  1.11 

39.3     0.9 

1.31      .33 

35.9     1.4 

48.78     .34 

35.5     1.9 

1.48     .33 

11.5     1.9 

18.8 

60.60+1.19 

:i8.7  -0,9 

1.64  +.39 

34.7  -0.0 

49.13 +.33 

36.8  -1.9 

1.81   +.39 

13.7  -l.« 

38.7 

61.71    1.00 

38.8  +0.4 

1.95     .31 

34.1  -0.4 

49.44     .39 

37.9     1.1 

3.13     .31 

13.8     1.1 

Mar.  10.7 

6^77   1.09 

39.5     1.0 

3.36     .90 

33.9  +0.1 

49.75     .30 

39.0     i.l 

3.43     .30 

14.9     1.0 

80.7 

63.75     .99 

40.9     1.6 

3.54     .97 

34.3     0.6 

50.04     .98 

:U).I     1.0 

3.73     .96 

15.8    0.8 

30.6 

64.61     .79 

43.8    9.1 

3.80     .94 

35.1     1.1 

50.31     .96 

31.0    0.9 

3.99     .96 

16.6    0.7 

Apr.  9.6 

65.33  +.64 

45.1  +9.5 

3.03  +.91 

36.4  4^1.5 

50.56  +.99 

31.8  -0.8 

3.33  +.93 

17.3  -0.6 

19.6 

65.88     .47 

47.8     9.6 

3.33     .16 

38.0     1.6 

50.78     .81 

33.5    0.6 

3.45     .91 

17.8    0.5 

39.6 

60.36    .99 

50.8    3.0 

3.40     .15 

39.9     9  0 

50.97     .18 

33.1     0.5 

3.65     .18 

18.3    0.4 

May  9.5 

66.46  +.10 

53.9    3.1 

3.53     .19 

43.0    9.1 

51.13     .15 

33.6    0.5 

3.83     .15 

18.5     0.3 

19.5 

66.47  -.06 

57.1     3.1 

3.63     .08 

44.3    9.9 

51. -27     .19 

34.0    0.4 

3.95     .19 

18.8     0.9 

39.5 

66.30  -.90 

60.1  +3.0 

3.70  +.04 

46.5  +9.9 

51.37  +.08 

34.4  -0.3 

4.06  +.09 

19.0  -0.^ 

June  8.5 

65.95    .43 

63.0    9.7 

3.73  +.01 

48.7    9.1 

51.44     .06 

34.7     0.3 

4.13     .06 

19.1     0.1 

18.4 

65.45     .56 

65.6    9.4 

3,73  -.09 

50.8    9.0 

51.47  +.09 

34.9    0.9 

4.17  +.09 

19.3  -0.1 

38.4 

64.79    .79 

67.9     9.1 

3.68     .06 

53.7     1.8 

51.47  -.09 

35.1     0.9 

4.17  -.01 

19.3    0.0 

Jnly  8.4 

64.01     .83 

69.8     1.7 

3.60     .00 

54.4     1.5 

51.43     .05 

35.3  -0.1 

4.14     .05 

19.3    0.0 

18.3 

63.13 -.03 

71.3+1.9 

3.49  -.19 

55.8  +1.3 

51.36 -.08 

35.3    0.0 

4.07  -.08 

19.3  +0.1 

38.3 

63.15  l.Ol 

73. 1     0.7 

3.36     .15 

56.9    1.0 

51.36     .11 

35  3  +0.J 

3.97     .11 

19.1     0.1 

Aug.  7.3 

61.11   1.06 

73.6  +«.9 

3.30     .17 

57.7     0.6 

61.13     .14 

35.3    0.1 

3.85    .13 

19.0    0.9 

J  7.3 

60.03  1.00 

73.5  -0.3 

3.03    .18 

58.1  +0.9 

50.98     .16 

35.0    0.9 

3.71     .15 

18.8    0.9 

37.3 

58.93  1.00 

71.9    0.8 

3.84     .19 

58.1  -0.1 

50.83    .16 

34.8    0.3 

3.55     .16 

18.5    0.3 

Sept  6.3 

67.85-1.07 

70.8  -1.3 

3.64  -.19 

57.8  -0.5 

50.66  -.17 

34.4  +0.3 

3.39  -.16 

ia3  40.3 

16.3 

56.80  1.09 

69.3     1.6 

3.45     .18 

57.3     0.9 

50.49     .16 

34.1     0.4 

3.33     .16 

17.9    0.3 

36.3 

55.81     .04 

67.1     9.3 

3.38    .16 

56.1      1.3 

50.34     .14 

33.6    0.4 

3.08    .14 

17.6     0.3 

Oct.    6.1 

54.93    .84 

64.6    9.7 

3.13     .14 

54.6     1.6 

50.33     .11 

33.3     0.4 

3.95    .11 

17.3     0.3 

16.1 

54.14     .71 

61.7    3.1 

3.01     .10 

53.9    9.0 

50.13     .07 

33.8    0.3 

3.86    .07 

17.1     OS 

36.1 

53.50  -.M 

58.4  -3.4 

1.93 -.06 

50.7  -9.3 

50.08  -.09 

33.5  +0.3 

3.80  -.03 

16.9  +0.1 

Nov.  5.0 

53.03     .39 

54.9     3.6 

1 .89  -.01 

48.3    9.6 

50.08  +.03 

33.3  +0.9 

3.80  +.09 

16.8    0.0 

15.0 

53.73    .90 

51.3     3.6 

1.91  +.04 

45.6    9.8 

50.13     .06 

33.3    0.0 

3.84     .07 

16.9  -0.9 

35.0 

53.61  -.01 

47.4     3.8 

1.98     .10 

43.7     3.0 

50.34     .13 

3-2.3  -0.9 

3.94     .19 

17.3    0.4 

Dec.   5.0 

53.71  +.90 

43.5     3.8 

3.10     .15 

39.7     3.1 

50.40     .16 

33  7    0.4 

3,09     .17 

17.7    0.6 

14.9 

53.01  +.40 

39.8  -3.7 

3.38  +.90 

:W,6  -3.1 

50.61  +.93 

.33.3  -0.6 

3.30  +.99 

18.3  -0.7 

34.9 

53.50     .56 

:)6.3     3.4 

3.50     .94 

33.G    3.0 

50.86     .97 

33.9     0.8 

3.54     .96 

19.3     0.9 

34.9     54.17 -I^.Te 

33.0  -3.0 

3.76  +.98 

30.6  -9.9 

51.15  +.31 

34.8  -1.0 

3.83  +.30 

30.1  -1.1 
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• 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groonibridge  9390. 

aoph 

iuchi. 

r  HerculU. 

ff  Draeonii. 

Mean 
Solar 
Dale. 

Right 
Aaoenalon. 

DeoUnation 
North. 

RlKht 
A8C«Daion. 

DecUnaAlon 
Souik. 

Right 
Aaoenalon. 

Deollnatlon 
JTora. 

Right 
Aaoenalon. 

'  Deollnmtion 
North, 

h     m 

16    5 

O           t 

+68    5 

h     m 

16    8 

o         / 

-  8  24 

h     in 

16  16 

+46  34 

h     m 

16  22 

+6f  45 

(Deo.!».9) 

• 

58.18 +.» 

51.9  -3.4 

39.73  4.95 

34.0  -1.7 

93.84  4.96 

95.6  -3.4 

• 

97.55  4.31 

40.5  -3.5 

Jan.  0.9 

58.63     .48 

48.7     3.0 

33.00     .98 

36.7     1.7 

94.13     .31 

99.4     3.0 

97.00     .38 

37.9     9.1 

19.8 

59.15    M 

45.9     9.5 

33.99     .30 

:M.4     1.7 

94.4ff    .34 

10.6     9.6 

98.31     .44 

34.3    9.7 

99.8 

59.74     .61 

43.7     1.9 

3;).59     .31 

40.0     1.6 

94.89     .37 

17.9     9.1 

98.78    .48 

31.8    9.9 

Feb.  8.8 

60.36    .64 

49.1     1.3 

33.90     .31 

41.5     1.4 

95.90    .38 

15.3     1.6 

90.98    .51 

99.9     1.5 

18.8 

61.01  -^M 

41.1  -0.6 

34.91  4.31 

49.7  -1.1 

95.50  4.39 

14.0  -1.0 

99.80  4.59 

98  7-41.9 

98.7 

61.66    .64 

40.8  -H).l 

34.51     .30 

43.8    0.9 

95.08    .38 

13.4  H1.3 

30.39    .59 

98.9  -0.9 

Mar.  10.7 

69.99    .61 

41.9    0.7 

34.80     .98 

44.5    0.6 

96.36     .97 

13.4  40.3 

30.84     .50 

98.3  40.4 

90.7 

69.87     .56 

49.3    1.3 

35.08    .97 

45.0     0.3 

96.71     .34 

14.0     0.9 

31. *)     .47 

99.0     1.1 

30.6 

63.40    .49 

43.9     1.9 

35.33    .95 

45.9  -0.1 

97.04     .31 

15.9     1.5 

31.77     .« 

30.4     1.7 

Apr.  9.6 

63.86  •f.48 

46.1  49.4 

35.57  4.99 

45.1  40.9 

97.33  4.97 

16.0  41.9 

39.17  4.87 

39.4  49.9 

19.6 

64.93     .93 

48.6     9.7 

35.78    .90 

44.8    0.4 

97.50     .93 

'   10.1     9.3 

39.51     .31 

34.8    9.6 

99.6 

64.59     .94 

51.5     3.0 

35.07     .17 

44.4     0.5 

97.80    .19 

91.6     9.6 

39.78     .94 

37.5    9.9 

May  9.5 

64.71     .14 

54.6     3.1 

36.13     .15 

43.8     0.6 

97.06    .14 

94.3    9.8 

39.99    .16 

40.5     9.1 

19.5 

64.80  •f.04 

57.8    3.9 

36.96    .19 

43. 1     0.7 

98.08    .00 

97.9    9.9 

33.11     .00 

43.6    9.1 

99.5 

64.80  -.05 

60.9  +3.1 

:^6.37  4.09 

49.3  40.9 

98.15  4.04 

30.1  49.9 

33.17  4.09 

46.8  43.1 

June  6.5 

64.70    .14 

64.0    9.9 

36.44     .06 

41.5    0.8 

98.17  -.01 

33.0     9.8 

33.14  -.06 

49.0    3.0 

18.4 

64  51     .83 

66.8    9.7 

36.48  4.09 

40.7     0.8 

98.14     .05 

35.7     9.6 

33.05    .13 

59.8    9.8 

98.4 

64.93     .31 

6i).3     9.3 

36.48  -.01 

39.9    0.7 

98.06    .09 

38.9     9.4 

39.88    .90 

55.5    9.5 

July  8.4 

63.88    .39 

71.5     1.9 

36.46    .04 

.30.3     0.7 

97.04     .14 

40.4     9.1 

39.65    .90 

57.0     9.9 

18.3 

63.46  -.45 

73.3  +1.5 

36.40  -.07 

38.6  40.6 

97.77  -.18 

49.3  41.7 

39.36 -.99 

59.0  41.8 

98.3 

69.98    .50 

74.6     1.1 

36.31     .10 

38.1     0.5 

97.57     .99 

43.8     1.3 

39.09     .36 

61.5     1.3 

Ang.  7.3 

69.46    .54 

75.5     0.6 

36.19    .13 

37.6    0.4 

97.34     .95 

44.0    0.8 

31.63    .40 

69.6    0.9 

17.3 

61.90    .57 

7.5.8  40.1 

36.06     .14 

37.9    0.3 

97.08     .97 

45.5  4«.4 

31.91     .43 

63.9  4«.4 

97.9 

61.39    .58 

75.6  -0.6 

35.91     .15 

37.0     0.9 

96.80     .98 

45.6  -0.1 

30.77     .45 

63.3  -0.9 

Sept  6.9 

60.74  -.56 

74.9  -1.0 

35.75  -.16 

m,9  40.1 

96.59  -.98 

45.3  -0.6 

30.39  -.45 

69.9  H>.7 

16.9 

60.17     .56 

73.6     1.5 

35.59     .15 

36.0  -0.1 

96.94     .97 

44.5     1.0 

90.87     .44 

69.0     IJI 

96.9 

60.63    .56 

71.9    9.0 

35.44     .14 

37.0     0.9 

95.07    .90 

43.9     1.5 

90.44     .41 

60.5    1.7 

Dot.   6.1 

69.13     .47 

G9.7    9.4 

35.:t9     .11 

37.3     0.4 

95.79    .93 

41.4     9.0 

99.04     .38 

58.6    9.9 

16.1 

58.69    .40 

67.0    9.8 

35.99     .08 

37.8    0.6 

95.51     .19 

30.3     9.4 

98.69     .39 

56.9    9.6 

96.1 

58.33 -.39 

64.0  -3.9 

35.16  -.04 

:W.4  -0.7 

95.:)5  -.14 

36.7  -9.8 

98.40  -.96 

53.4  -3.0 

Nov.  6.0 

58.06     .99 

G0.6    3.5 

35.14  4.01 

30.3    0.9 

95.93    .08 

33.7     3.1 

98.17     .18 

50.9    3.3 

lo.O 

57.89  -.11 

57.0    3.7 

35.17     .05 

40.3     1.1 

95.18 -.08 

30.5    3.4 

98.03    .10 

46.7     3.6 

95.0 

57.83    .00 

5.1.9     3.8 

35.95     .10 

41.6     1.3 

95.10  4.04 

97.0     3.5 

97.97  -.01 

43.0    3.7 

Deo.  5.0 

57.89  4-. II 

49.3     3.9 

35.37     .15 

43.0     1.5 

95.97    .11 

9:1.4     3.6 

98.00  4.08 

30.9    3.8 

14.9 

58.06  4'.8I 

45.5  -3.8 

35.55  4.90 

44.6  -1.6 

9.5.41  4.17 

19.8  -3.6 

98.13  4.17 

35.4  -3.8 

94.9 

58.34     .33 

41.8     3.6 

35.77     .94 

46.3     1 7 

95.61     M 

16.9     3.5 

98.35     .96 

31.6    3.61 

34.0 

58.7:1  4'.44 

38.3  -3.3 

36.09  4.97 

48.0-1.8 

95.87  4.99 

19.7  -3,4 

98.65  4.34 

98.1  -3.4- 
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« 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

Mean 
Solar 
Date. 

a  Seorpii. 

(Jintares,) 

P  Herculii. 

ADra 

iconi* 

C  Ophiochi. 

RiKht 
Aaoenaion. 

DeoUnation 
South. 

Right 
A8(«n8ion. 

DeoUnation 
North. 

Right 
Asoension. 

Deolinatioii 
North. 

Right 
Asoension. 

Declination 
South. 

h      m 

16  22 

O           1 

-26  11 

h     m 

16  25 

+2f  43 

h     m 

16  28 

+69 

0 

h     m 

16  31 

-10  20 

(Deo  30.9) 

a 
37.29  +.87 

7.0  -0.5 

ft 

27.38  +..93 

45.0  -9.9 

8.95  +-.35 

II 

14.0 

-3.5 

s 
3.a3  +.94 

sa!?  -1.3 

Jan.  9.9 

37.58    .30 

7.0     0.7 

27.63     .96 

42.3    9.6 

9.36    .45 

10.7 

3.1 

4.09     .97 

35.0     1.3 

19.8 

37.90     .39 

8.3     0.8 

27.90     .90 

39.8    9.3 

9.85     .63 

7.7 

9.7 

4.37     .99 

36.4     1.3 

29.8 

38.2:)     .94!       9.2    0.9 

28.20     .30 

37.6    9.0 

10.42    .60 

5.3 

9.9 

4.67     .31 

37.7    IJ 

Feb.   8.8 

38.58     .34 

10. 1     0.9 

28.51     .31 

35.8     1.6 

1 1 .05     .64 

3.4 

1.5 

4.98     .31 

38.9    1.9 

18.8 

38.92  +.34 

11. 1  -1.0 

28.83  +.31 

34.5  -1.1 

11.71  +.66 

2,2  -0.9 

5.29  +.31 

40.1  -1.0 

US.7 

39.26     .33 

12.0     1.0 

29.14     .31 

33.6     0.6 

12.37     .66 

1.6  -0.9 

5.60     .30 

41.0    0.6 

Mar.  1 0.7 

.39.59     .39 

13.0     0.9 

29.44     .30 

33.2  -O.I 

1.3.03     .64 

1.7 

+0.5 

5.91      .99 

41.8    0.7 

20.7 

39.90     .31 

13.9     0.9 

29.73     .98 

33.3  +0.3 

13.66     .60 

2.5 

1.1 

6.19     .98 

42.3    0.5 

30.7 

40.20      39 

14.7     0.8 

30.00     .96 

33.8    o.e 

14.24     .55 

3.9 

1.7 

6.47     .96 

42.7  -0.9 

Apr.  9.6 

40.47  +.96 

15.5  -0.8 

30.24  +.93 

34.8  +1.9 

14.75  +.47 

5.9  49.9 

6.72  +.94 

42.8    0.0 

19.6 

40.72     .94 

16.2    0.7 

30.47     .91 

36.1     1.5 

15.18     .30 

8.3 

9.6 

6.96     .99 

42.8  +0.1 

29.6 

40.95     .91 

16.9     0.6 

30.66     .18 

37.8    1.8 

15.52     .30 

11.0 

9.9 

7.17     .90 

42.6     0.9 

May  9.5 

41.15     .18 

17.5     0.6 

30.83    .15 

39.7    9.0 

15.77     .90 

14.1 

3.1 

7.36    .17 

42.3     0.3 

19.5 

41.32     .15 

18.0     0.5 

30.96     .19 

41.7    9.1 

15.92  +.10 

17.2 

3.9 

7.52     .14 

41.9    0.4 

29.5 

41.45  +.19 

18.6  -0.5 

31.06  +.06 

43.8  +9.1 

15.96  -.01 

20.4  +3.9 

7.65  +.11 

41.5  +0.5 

Jane  8.5 

41.55     .06 

19.0     0.5 

31.13     .05 

45.9     9.1 

15.90     .11 

23.6 

3.1 

7.75     .08 

41.0    0.5 

18.4 

41.61     .04 

19.5    0.4 

31.16  +.01 

47.9    9.0 

15.75     .90 

26.5 

9.9 

7.81     .04 

40.5    0.5 

28.4 

41.64  +.01 

19.9     0.4 

31.15 -.03 

49.9     1.8 

15.50     .99 

29.3 

9.6 

7.83  +.01 

40.1     0.4 

July  8.4 

41.62 -.03 

20.2    0.3 

31.11     .06 

51.6     1.6 

15.16     .37 

31.7 

9.9 

7.83  -.03 

39.7    0.4 

18.4 

41.57 -.07 

20.5  -0.9 

31.03 -.09 

53.1  +1.4 

14.75  -.45 

33.7  +1.8 

7.78  -.06 

39.3  +0.4 

28.3 

41.48     .10 

20.7     0.9 

30.92     .19 

54.3     1.1 

14.27     .51 

35.3 

1.4 

7.71     .00 

38.9    0.3 

Aug.  7.3 

41.36     .13 

20.8  -0.1 

30.79     .15 

55.3    0.8 

13.73     .56 

36.4 

0.9 

7.60     .19 

38.6    0.3 

17.3 

41.22    .16 

20.8  40.1 

30.63    .17 

55.9    0.5 

13.15     .50 

37.1 

+0.4 

7.47     .14 

38.3    0.9 

37.2 

41.05    .17 

20.7    0.9 

30.45     .18 

56.3  +0.1 

12.54     .61 

37.2 

-0.1 

7.32     .16 

38.1     0.9 

Sept  6.2 

40  87  -.18 

20.5  +0.3 

30.26  -.18 

56.2  -0.9 

11.92 -.09 

36.8 

-0.7 

7.16  -.10 

38.0  40.1 

16.2 

40.69    .17 

20.2    0.4 

30.07     .18 

55.9    0.5 

11.30     .61 

35.9 

1.9 

6.99    .16 

37.9  +0.1 

26.2 

40.53     .16 

19.8    0.4 

29.85)     .17 

55.2    0.9 

10.70     .58 

34.5 

1.7 

6.84     .15 

37.8    0.0 

Oct.    6.1 

40.38     .13 

19.4    0.5 

29.73     .15 

54.1     1.9 

10.14     .53 

32.5 

9.9 

6.70     .13 

37.9  -0.1 

16.1 

40.26     .10 

18.9    0.5 

29.60     .19 

52.7     1.6 

9.64     .47 

30.1 

9.6 

6.59     .10 

38.1     0.9 

26.1 

40.19  -.05 

18.4  +0.4 

29.50  -.06 

51.0  -1.9 

9.21  -.30 

27.3 

-3.0 

6.51  -.06 

38.4  -0.4 

Nov.  6.1 

40.16     .00 

18.0    0.4 

29.44  -.03 

49.0     9.9 

8.87     .99 

24.2 

3.3 

6.47  -.01 

38.8    0.5 

J  5.0 

40.18 +.00 

17.7    0.3 

29.43  +.09 

46.6    9.4 

8.63     .18 

20.7 

3.6 

6.48  +.04 

39.4    0.7 

25.0 

40.26     .11 

17.5  +0  1 

2t).47     .07 

44.1     9.6 

8.50  -.07 

17.0 

3.8 

6.54     .00 

40.2    0.8 

Doc.  5.0 

40.40     .16 

17.5  -0.1 

29.56     .19 

41.4     9.7 

8.49  +.05 

13.1 

3.8 

6.66    .14 

41.1     1.0 

14.9 

40.58  +.91 

17.6  -0.9 

29.70  +.17 

38.6  -9.8 

8.60  +..17 

9.3 

-3.8 

6.82  +-.18 

42.2  -1.1 

24.9 

40.82    .95 

17.9    0.4 

29.89     .91 

35.7     i.8 

8.82    .90 

5.5 

8.7 

7.02     .99 

43.4     IJI 

34.9 

41.09 +.90 

18.4  -0.6 

30.12  +.95 

32.9  -9.7 

9.16  +.30 

2.0 

-3.4 

7.26  -^M 

44.7  -1.3  ^ 

FIXED   STARS,   1890. 


347 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

a  Triang  uli  Auttralii. 

9  Herculis. 

K  Ophiuchi. 

eVrwm  Minorit. 

Mean 
SoUr 
Date. 

Right 
Aaoenaion. 

Declination 
North. 

1 

Right 
Asoenaion. 

Declination 
SmUh. 

Right 
Aaoenaion. 

Declination 
North. 

Right 
Aacenaion. 

Declination 
North, 

li      m 

16  36 

-68  49 

h     m 

16  39 

O           1 

+39    7 

h      m 

16  52 

+  9B2 

h     m 

16  57 

+  »I  12 

(Deo.30.9) 

a 
56.07  -^M 

15.5  41.8 

8 

5.94  4.99 

49.'9  -3.3 

a 
95.51  4.91 

47.4  -9.3 

• 

8.51  4  53 

56.0  -3.5 

Jan.   9.9 

56.66    .« 

13.9    1.4 

5.48     .97 

46.7     3.0 

95.74     .94 

45.9    9.9 

9.90    .89 

59.6     3.9 

19.9 

57.39    M 

19.7    1.0 

5.77     .30 

43.8    9.7 

95.99    .97 

43.1     9.0 

10.15  1.08 

49.6    9.8! 

S9.0 

58.04     .73 

19.0    0  5 

6.09     .33 

41.3     9.3 

96.97     .96 

41.1     1.7 

11.35   1.99 

47.0     9.3 

Feb.  8.8 

58.79    .70 

11.6  40.1 

6.43     .34 

• 

39.3     1.6 

96.56     .99 

.39.5     1.4 

19.74   1.40 

45.0     1  8 

18.8 

50.56  •I-.77 

1 1 .7  -«.3 

6.78  4.35 

37.8  -1.9 

96.86  4.30 

38.9  -1.9 

14.9741.57 

43.5  -1.9 

28.8 

60.:«     .77 

19.9    0.7 

7.13     .35 

36.9  -0.6 

97.16     .30 

37.9    0.8 

15.89  1.03 

49.7  -0.5 

Mar.  10.7 

61.10     .75 

13.1     1.0 

7.48     .34 

36.6    0.0 

97.45     .99 

36.6  -0.4 

17.53  1.89 

49.5  40.9 

30.7 

61.83    .79 

14.3     1.4 

7.81      .30 

36.9  4O.0 

97.74     .98 

36.4    0.0 

19.19  1.95 

43.0    0.0 

ao.7 

69.53    .08 

15.9     1.7 

8.19     .30 

37.8     l.l 

98.01     .97 

36.6  40.4 

90.69  1.43 

44.1      1.4 

Apr.  0.6 

63.18  -(-.ea 

17.8  -^9.0 

8.41  4.97 

39.1  41.6 

98.97  4.95 

37.9  40.7 

91.9641.90 

45.8  41.9 

10.6 

63.78    .90 

19.9    9.9 

8.67     .94 

41.0    9.0 

98.51     .93 

38.0     1.0 

93.14   1.05 

47.9    9.4 

99.6 

64.31     .49 

99.9     9.4 

8.89     .90 

43.9    9.4 

98.73    .90 

39.9     1.9 

94.07     .80 

50.5    9.7 

May  9.6 

64.76    .41 

94.7     9.6 

9.09     .10 

45.7     9.0 

98.99    .16 

40.5     1.4 

94.74     .54 

53.3     9.9 

19.5 

65.14     .33 

97.3     9.6 

9.99    .19 

48.4     9.7 

99.08     .15 

49.0     1.5 

95.15  4.90 

56.4     3.1 

99.5 

65.49  -••.94 

30.0  -9.7 

9.39  4.08 

51.9  49.8 

99.99  4.19 

43.6  41.0 

96.97  -.09 

59.5  43.1 

Jane  8.5 

65.61     .14 

39.7    9.7 

9.:«  4.04 

5:?.9     9.7 

99.39    .08 

45.9     1.0 

95.11     .30 

69.6    3.1 

18.5 

65.70  •f.04 

35.3    9.0 

9.39  -.01 

56.6    9.0 

99.38    .05 

46.8     1.6 

94.68    .57 

65.6    99 

98.4 

65.68  -.06 

37.9     9.4 

9.37     .05 

59.1     9.4 

99.41  4.01 

48.4     1.4 

93.96    .89 

68.5    9.7 

July  8.4 

65.57     .16 

40.9    9JI 

9.99     .09 

61.4     9.1 

99.41  -.09 

49.7     1.3 

93.04   1.00 

71.0     9.4 

ia4 

65.37  -.95 

49.3  -1.9 

9.18 -.13 

63.4  41.8 

99.37  -.06 

51.0  41.9 

91.H8-I.90 

73.9  49.0 

98.3 

65.07     .33 

44.1     1.0 

9.03     .17 

65.0     1.4 

99.99     .09 

59.0     1.0 

90.53  1.43 

75.1     10 

Aug.  7.3 

64.70     .40 

45.5     1.9 

8.84     .90 

66.3     I.O 

99.18    .19 

59.9    0.8 

19.01    I.S8 

76.5     1.9 

17.3 

64.96     .46 

46.5    0.8 

8.63     .99 

67.9    0.6 

99.05    .14 

53.6    0.5 

17.37  1.09 

77.4     0.7 

97.3 

63.78    .49 

47.0  -0.3 

8.40     .94 

67.6  40  9 

98.89    .10 

54.0     0.3 

15.64   1.70 

77.8  40.9 

Sept.  6.9 

63.97  -.41 

47.1  40  J9 

8.15  -.95 

67.6  -0.9 

98.79  -.17 

54.1  40.1 

13.86-1.79 

77.8  -4>.3 

16.9 

69.77     .50 

46.7     0.0 

7.90     .94 

07. 1     0.7 

98.55    .17 

54.1  -«.9 

19.06  1.78 

77.9    0.8 

96.9 

69.98    .47 

45.8     1.1 

7.66     .93 

66.9     1.1 

98.38    .17 

53.8    0.5 

10.99  1.73 

76.1     1.3 

Oct.   6.9 

61.84     .41 

44.5     1.5 

7.44     .91 

64.8     1.6 

98.99    .15 

53.9    0.7 

8.59  1.64 

74.6     1.8 

16.1 

61.46    .33 

49.8     1.9 

7.94     .16 

63.0    9.0 

98.08    .19 

59.3     1.0 

7.01   1.51 

79.6    9.9 

96.1 

61.18 -.93 

40.7  49.9 

7.09  -.14 

60.8  -9.4 

97.98  -.08 

51.9-1.9 

5.58-1.33 

70.1  -9.0 

Nov.  6.1 

61.00  -.19 

38.5    9  4 

6.97     .09 

58.3    9.7 

97.91  -.04 

49.8     1.5 

4.35  1.19 

67.3     3.0 

16.0 

60.95    .00 

36.0     9.5 

6.91  -.03 

55.4     3.0 

97.89    .00 

48.9    1.7 

3.35     .87 

64.1     3.3 

95.0 

61.01  4.13 

33.6     9.5 

6.91  4.03 

59.9    3.3 

97.99  4.05 

46.4     1.9 

9.61     M 

60.7     3.5 

Deo.  5.0 

61.91     .90 

31.1     9.4 

6.96     .00 

48.9     3.4 

97.99     .10 

44.3    9.1 

9-17  -.99 

57. 1     3.0 

15.0 

61.53  4.38 

98.8  49.9 

7.08  4.15 

45.4  -3.4 

98.11  4.14 

49.1  -9.9 

9.03  4.03 

5:M  -3  7 

94.9 

61.97     .40 

96.8    1.9 

7.95     .90 

49.0     3.4 

98.98    .19 

39.9     9.9 

9.91      .33 

49.7     3.6 

34.9 

69.51  4.88 

95.0  41.6 

7.47  4.94 

38.7  -3.9 

98.49  4.94 

37.7  -9.9 

9.70  4.64 

46.9  -3.4 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASUINOTON. 

d  Herculis. 

a^  Uercalin. 

b  Ophiuchi. 

p  Draconio. 

Mean 
Solar 
Date. 

—  _ 

_ 

1 

Right 
Anconfiion. 

Oeolin^ntloii 
North, 

Right 
Afloension. 

Declination 
NoHh. 

Right 
Aaoeniiion. 

Declination 
South, 

Right 
Aiioenflion. 

Declination 
north. 

16  57 

4-33  43 

h     m 

17    9 

+ 14  80 

h     m 

17  19 

O           I 

—24    4 

h     m 

17  27 

+52  22 

(Dec.30.9) 

8 

30.45  +.90 

37J  -3.9 

8 

35.68  +.19 

57J  -9.6 

36.52  +.S9 

2o'.8  -0.3 

8 

54.28  +.17 

54.6  -3.6 

Jau.   9.0 

30.68     .94 

31.1     3.0 

35.89     .93 

54.7     9.3 

36.76    .96 

21.2    0.4 

54.48    .93 

50.9     3.4 

19.9 

30.94     .98 

31.2     9.7 

36.14     .95 

52.4     9.1 

37.03     .98 

21.6    0.6 

54.75     .90 

47.6    3.1 

29.9 

31.23     .30 

28.6    9.3 

36.40     .97 

50.4     1.0 

37.33     .30 

22.1     0.5 

55.06     .33 

44.7    9.7 

Feb.  8.8 

31.54     .39 

26.5     1.8 

36.69     .90 

48.6     1.6 

37.64     .39 

22.7    0  6 

55.41      .37 

42.2     9.9 

18.8 

31.87  +.33 

24.9  -1.8 

36.98  +.30 

47.2  -1.9 

37.97  +.33 

23.2  -0.5 

55.80  +.40 

40.2  -1.6 

28.8 

32.20     .33 

23.9     0.8 

37.28    .30 

46.1     0.8 

38.30     .33 

23.8    0.5 

56.20     .41 

38.9    1.0 ; 

Mar.  10.7 

32.53     .39 

23.4  -0.9 

37.58     .30 

45.5  -0.4 

:)8.62    .33 

24.3    0.5 

56.62     .41 

38.2  -0.4 ' 

20.7 

32.85     .31 

23.5  40.4 

37.87     .99 

45.4  +0.1 

38.95     .39 

24.7     0.4 

57.03     .41 

38.2  +0.3  ■ 

30.7 

33.15     .30 

24.2    0.9 

38.16     .98 

45.6    0.5 

39.27    .31 

25.1     0.3 

57.43     .39 

:{8.8    0.9 

Apr.  9.7 

33.44  +.97 

25.3  +1.4 

38.42  +.96 

46.3  4O.0 

39.57  +.» 

25.4  -0.3 

57.81  +.36 

40.1  +1.5 

19.6 

33.70     .95 

27.0     1.8 

38.67     .94 

47  3     1.9 

39.86     .98 

25.6    0.9 

58.16     .33 

41.8     9.0 

29.6 

33.93     .99 

29.0     9.9 

38.90     .90 

48.7     1.6 

40.13     .96 

25.8    0.9 

58.47     .99 

44.1     9.4 

May  9.6 

34.13    .18 

31.3     9.4 

39.11     .10 

50.3     1.7 

40.38     .93 

26.0    0.9 

58.73     .94 

46.7    9.8 

19.6 

34.30     .14 

33.8    9.6 

39.29     .16 

52.0     1.8 

40.60     .90 

26.2    0.8 

58.95     .19 

49.6    3.0 

29.5 

34.42 +.11 

36.4  +9.6 

39.43  +.13 

53.9  +1.0 

40.79  +.17 

26.4  -0.9 

59.11  +.13 

52.7  +3.1 

Jane  8.5 

.34.51     .07 

39. 1     9.6 

39.55    .10 

55.8     1.9 

40.95     .14 

26.6     0.9 

5.9.22     .07 

55.8    3.S 

18.5 

34.55  +.09 

41.6    9.5 

:i9.62    .06 

57.7     1.8 

41.07     .10 

26.8    OS 

59.26  +.09 

59.0    3.1 

28.4 

34.55  -.09 

44.1     9.4 

39.66  +.09 

59.5     1.7 

41.14     .06 

27.0     0.9 

59.25  -.04 

62.0    3.0 

July  8.4 

34.51     .06 

46.4     9.1 

39.67  -.09 

61.2     1.6 

41.18 +.09 

27.3     0.9 

59.17     .10 

64.9    9.7 

18.4 

34.43  -.10 

48.4  +1.9 

39.63  -.05 

62.7  +1.4 

41.17 -.03 

27.5  -0.3 

59.04  -.16 

67.5  49.4 

28.4 

34.31     .14 

50.1     1.6 

39.56     .00 

64.0     1.9 

41.13     .07 

27.8    0.9 

58.86     .91 

69.8    9.1 

Ang.  7.3 

34.15     .17 

51.5     1.9 

39.46     .19 

65.1     0.0 

41.04     .10 

28.0    0.9 

58.62    .95 

71.7    1.7 

17.3 

33.97     .90 

52.5    0.8 

39.32    .15 

65.9    0.7 

40.92     .13 

28.2    0.1 

58.35    .90 

73.1     1.3 

27.3 

33.76    .99 

5.3.2  +0.4 

39.17     .17 

66.4     0.4 

40.77     .16 

28.3  -0.1 

58.04     .39 

74.2    0.8 

Sept  6.3 

33.54  -.» 

53.4    0.0 

38.99  -.18 

66.7  40.1 

40.61  -.17 

28.4     0.0 

57.70  -.34 

74.7  +0.3 

16.2 

33.31     .93 

53.1  -0.4 

38.81     .16 

60.7  -0.9 

40.43     .18 

28.3  40.1 

57.36     .35 

74.8  -0.9 

0 

26.2 

33.08     .99 

52.5    0.0 

1 

38.63     .16 

66.4    0.5 

40.25     .17 

28.2    0.1 

57.01     .35 

74.3     0.7 

Oot.    6.2 

32.87    .90 

51.4     1.3 

38.46     .16 

65.8    0.8 

1 

40.08     .16 

28.1     0.9 

56.66     .33 

73.3     1.9 

16. 1 

32.68    .17 

49.9     1.7 

38.30     .14 

64.8    1.1 

39.93     .13 

27.9    0.9 

56.35     .30 

71.9     1.7 

26.1 

32.52  -.14 

48.0  -9.1 

38.18  -.10 

63.6  -1.4 

39.81  -.10 

27.7  +0.9 

56.07  -.96 

69.9  -9.9 

Not.  6.1 

32.41     .00 

45.7    9.4 

38.10     .06  < 

62.1     1.6 

39.73  -.05 

27.5    0.9 

55.83     .91 

67.5    9.6 

15.1 

32.34  *.04 

43. 1     9.7 

38.05  -.09 1 

60.3     1.9 

39.70     .00 

27.3    0.1 

55.65     .15 

64.7     3.0 

25.0 

32.33  +.01 

40.2    3.0 

38.06  +.03 

58.3    9.1 

39.72  +.05 

27.1  +0.1 

55.53     .08 

61.5     3.3 

Dee.   5.0 

32.37     .07 

37. 1     3.9 

38.11     .08 

56.1     9.3 

39.79     .10 ' 

27.1     0.0 

55.48  -.01 

58.1     3.5 

15.0 

32.47  +.19 

33.9  -3.9 

38.21  +.13 

5:1.7  -9.4 

1 
39.92  +.15 

27.2  -0.1 

55.50  +.06 

54.5  -3.6 

25.0 

32.62    .17 

30.7     3.9 

38.36    .17 

51.2     9.4 

40.09     .90' 

27.4     0.9 

55.60     .13 

60.0    3.6 

34.9 

32.82 +.99 

27.5  -3.1 

38.55  +.91 

48.8  -9.4 

40.31  +J94 

27.7  -0  3 

55.76  +.90 

47.2  -«.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

oOph 

iuchi. 

u  Draconis. 

fi  H«rculU. 

Y>i  Oraoonis. 

K6M1 

DOe. 

• 

Right 
AacenftioD. 

Bight 
AsoeiMion. 

DeolliMtiou 
North, 

Right 
AaocDBion. 

Declinatiou 
yorth. 

Right 
Afloenaion. 

DeclinattoD 
yorth. 

Seoliiiatioii 
Nora. 

h     m 

17  29 

+ 12  38 

h      m 

17  37 

+68  48 

h     m 

17  42 

+27  46 

b      ID 

17  43 

+tI  li 

Jan.   0.0 

• 

47.44  +.17 

24'.'9  HI.3 

• 

32.27  +.17 

27.3  -3.7 

s 
6.95  +.15 

64.8  -:i.o 

a 
49.69  4.15 

65.6  -3.7 

9.9 

47.63     .91 

22.6    9.9 

32.49     .98 

23.7     8.5 

7.13     .19 

61.8     9.9 

49.92     .99 

61.9    3.5 

19.9 

47.85     .94 

20.4     9.1 

32.83     .36 

20.3     3.9 

7.34     .93 

59.0    9.7 

50.27     .41 

58.5    3.9 

99.9 

48. 1 1     .96 

18.4     1.9 

33.25     .47 

17.3     9.8 

7.59     .96 

56.5    9.4 

50.74     .59 

55.4     9  9 

Feb.  8.8 

48.38     .96 

L6.6     1.6 

33.77     .54 

14.7     9.3 

7.86     .96 

54.3    9.0 

51.31     .61 

52.8    9.4 

18.8 

48.67  +.99 

15.2  -1.9 

34.34  +.00 

12.0  -1.7 

8.15  +.30 

52.5  -1.5 

51.96  4.68 

50.6  -1.8 

28.8 

48.96     .30 

14.2    0.8 

34.96     .63 

11.2     I.I 

8.46     .31 

51.2     1.0 

52.67     .73 

49.1     1.9 

Mar.  10.8 

49.26     .99 

13.5  -0.4 

35.60     .65 

10.5  -0.4 

8.77     .31 

50.4  -0.5 

53.42     .75 

48.3  -0.5 ' 

510.7 

49.55     .99 

13.3    0.0 

36.25     .64 

10.4  +0.9 

9.08    .31 

50.3    0.0 

54.17     .74 

48.1  +0.9 

30.7 

49.84     .96 

13.5  +0.4 

36.88     .61 

10.9     0.9 

9.38     .30 

50.5  40.5 

54.90     .79 

48.6     0.8 

A.pr.   9.7 

50.11  +.97 

14.1  40.8 

37.47  +.57 

12.2  +1.5 

9.68  +.99 

51.3  41.0 

55.60  +.67 

49.8  +1.4 

19.7 

50.38     .95 

15.1     1.1 

38.02     .51 

14.0    9  0 

9.96     .97 

52.6     1.5 

56.24     .00 

51.5    9.0 

29.6 

50.62     .93 

16.3     1.4 

38.49     .44 

16.3    9.5 

10.22     .95 

54.3     1.8 

56.80     .51 

53.7     9.4 

May  9.6 

50.84     .91 

17.8    1.6 

38.89     .35 

19.0     9.8 

10.45     .99 

56.3    9.1 

57.27     .41 

56.3    9.8 

19.6 

51.04     .16 

19.5    1.8 

39.20     .96 

21.9     3.1 

10.66     .19 

58.5    9.3 

57.63    .30 

59.2    3.0 

29.5 

51.20  +.15 

21.3  +1.8 

39.41  +.16 

25.1  +3.9 

10.83  +.15 

61.0  49.5 

57.87  +.19 

62.4  +3.9 

June  8.5 

51.33     .19 

2:).2     1.9 

39.52  +.06 

2H.4     3.3 

10.96     .19 

63.5    9.5 

58.00  +.07 

65.6     3.3* 

18.5 

51.43     .08 

25.1     1.8 

39.5:1  -.04 

31.7     3.3 

1 1 .00     .08 

66.0    9.5 

58.01  -.06 

68.9     3.9 

28.5 

51.49 +.04 

26.8     1.7 

39.43     .15 

34.9     3.1 

11.11  +.03 

68.5    9.4 

57.89     .18 

72.1     3.1 

Jnly  8.4 

51.52     .00 

28.5     1.6 

39.24     .94 

37.9     9.9 

11.12 -.01 

70.8    9.9 

57.65     .99 

75. 1     9.9 

18.4 

51.50  -.04 

30.0  +1.4 

38.95  -.33 

40.7  44.6 

11.09 -.05 

72.9  49.0 

57.30  -.40 

77.9  49  6  ' 

28.4 

51.45     .07 

31.4     1.9 

38.57     .49 

43. 1     9.9 

11.02     .00 

74.8     1.7 

56.85     .50 

80.4     9.3 

Aug.  7.4 

51.35     .11 

32.5    1.0 

38.12     .49 

45.2     1.8 

10.91     .13 

76.4     1.4 

56.30     .59 

82.5     1.9 

17.3 

51.23     .14 

33.3    0.7 

37.59     .55 

46.8     1.4 

10.76     .16 

77.7     1,1 

55.68     .66 

84.2     1.5  1 

27.3 

51.08     .16 

34.0    0.5 

37.02    .00 

48.0     0.9 

10.58     .19 

78.6    0.8 

54.99     .79 

85.4     1.0 ' 

Sept  6.3 

50.91  -.17 

34.3  +0.9 

36.40  -.63 

48.7  +0.4 

10.39  -.90 

79.2  40.4 

54.25  -.75 

1 
86  2  40.5 

16.2 

50.73     .16 

34.4  -0.1 

35.76     .64 

48.8  -0.1 

10.17     .91 

79.3    0.0 

5;<.48     .77 

86.4    0.0 

26.2 

50.55     .17 

34.2    0.4 

35.12     .64 

48.4     0.6 

9.96     .91 

79.1  -0.4 

52.70     .77 

86.1  -0.5 

Oct.    6.2 

50.38     .17 

33.7     0.6 

34.48     .69 

47.6     1.1 

9.75     .90 

78.5    0.8 

51.93    .75 

85.3     1.1 

16.2 

50.22     .15 

32.9    0.9 

33.88     .58 

46.1     1.7 

9.55     .10 

77.5     1.9 

51.20     .71, 

84.0     lj6 

26.1 

50.09  -.19 

31.8  -1.9 

33.33  -M 

44.2  -9.9 

9.38  -.15 

76.1  -1.6 

50.52  -.64 

82.1  -9.1 

Nov.  5.1 

49.99     .06 

30.5     1.5 

32.84     .45 

41.8    9.6 

9.25     .19 

74.3    9.0 

49.91     .56 

79.8    9.5 

15.1 

49.93  -.03 

28.9     1.7 

:^2.44     .36 

39.0     3.0 

9.15     .07 

72.2    9.8 

49.40     .46 

77.0    9.9 

25.1 

49.92  +.01 

27.0    9.0 

32.13     .95 

35.b    3.3 

9.10  -.09 

69.8    9.6 

49.00     .34 

73.9     3.3 

Dec.  5.0 

49.96     .06 

25.0    9.1 

31.93     .14 

32.4     3.6 

9.10 +.03 

67.1     9.6 

48.72    .91 

70.5     3.5 

15.0 

50.04  ^M 

22.8  -9.9 

31.85  -.09 

28.7  -3.7 

9.16 +.08 

64.2  HL9 

48.58  -.67 

66.9  -3.6 

25.0 

50.17     AJ 

20.5    9.3 

31.88  +.00 

25.0     3.7 

9.26    .13 

61.3    3.0 

48.57  +.06 

63.1     3.7 

35.0 

50.34  +.19 

18.1  -9.3 

:W.03  +.91 

21.3  -3.6 

9.41  +.18 

58.3  -9.9 

48.71  +.90 

59.4  -3.7 
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y  Draconif. 

7'^  Sagittarii. 

fi  Sagittarii. 

ri  Serpentii. 

Mean 
Solar 
Date. 

• 

Right 
Aiicension. 

Deolination 
North. 

Right 
AsoenHiun. 

Deolination 
South. 

Right 
Anctinsion. 

Deolination 
South, 

,  Right 
Asoenaion. 

Deotination 
South. 

h      in 

17  54 

+5f  29 

h     m 

17  58 

-30  25 

h      111 

18    7 

O            / 

-21     5 

h     m 

18  15 

o       # 

-  2  55 

Jan.    0.0 

8 

0.50  +.13 

61.1  -3.7 

a 
41.65  +.19 

27.7  +0.3 

8 

8.46  +.17 

12.7  -0.3 

8 

34.67  +.14 

36.6  -1.4 

9.9 

0.66     .19 

60.5    3.5 

41.86     .93 

27.5    0.9 

8.64     .91 

1.3.0     0.3 

34.83     .18 

38.0     1.4 

19.9 

0.88     .95 

57. 1     3.9 

42.11     .97 

27.3  +0.1 

8.87     .94 

13.3    0.3 

35.03     .91 

39.3     1.3 

29.9 

1.16      .30 

51.0     9.9 

42.39     .99 

27.3     0.0 

9.12     .97 

1.3.6    0.3 

35.25     .93 

40.6     1.9 

Feb.  8.9 

1.48     .34 

51.4     9.4 

42.70     .31 

27.3     0.0 

9.4T)     .99 

14  0     0.3 

35.50     .95 

41.7     1.0 

18.8 

1.84  +.37 

49.2  -1.9 

4.3.02  +.33 

27.3     0.0 

9.70  +.30 

14.3  -0.3 

35.76  +.97 

42.7  -0.8 

28.8 

2.22     .39 

47.6     1.3 

43.36     .34 

27.4  -0.1 

10.01     .31 

14.5     0.9 

36.04     .98 

43.4    0.0 

Mar.  10.8 

2.62     .40 

46.7  -0.6 

43.70     .34 

27.5     O.l 

10.32     .39 

14.7  -0.1 

36.33     .99 

43.8  -0.3 

20.8 

3.03     .40 

46.4     0.0 

44.05     .34 

27.6    0.1 

10.64     .39 

14.8    0.0 

36.62     .99 

44.0    0.0 

30.8 

3.43     .39 

46.7  +0.7 

44.39     .34 

27.7    0.1 

10.96    .39 

14.7  +0.1 

36.91     .99 

43.9  +0.9 

Apr.   9.7 

3.81  +.37 

47.7  +1.3 

44.73  +.33 

27.8  -0.1 

11.27  +.31 

14.6  40.1 

37.20  +.99 

43.6  +0.5 

19.7 

4.18     .35 

49.2     1.8 

4.5.06     .99 

27.9    0.9 

11. .58     .30 

14.5    0.9 

37.49     .98 

43.0    0.7 

29.6 

4.51     .31 

.^1.3     9.3 

45.37     .30 

28.1     0.9 

11.87     .98 

14.3     0.9 

37.76     .96 

42.1     0.9 1 

May  9.6 

4.80     .«7 

5*).8    9.6 

4.5.66     .98 

28.3    0.9 

12.15     .97 

14.0     0.9 

38.02     .95 

41.2     1.0 

19.6 

5.05     .29 

.56.6    9.9 

45.93     .95 

28.6    0.3 

12.41      .94 

13.8     0.9 

38.25    .93 

40.1     1.1 

29.6 

5.25  +.17 

59.6  +3.1 

46.17  +.99 

28.9  -0.4 

12.63  +.91 

13.6  +0.9 

38.47  +.90 

38.9  +1.9 

June  8.5 

5.39     .11 

62.8    3.9 

46.37     .19 

29.3    0.4 

12.83     .18 

13.4     0.1 

38.65    .17 

37.7     1.9 

18.5 

5.47  +.05 

660    3.9 

46.54     .14 

29.7     0.6 

13.00     .14 

13.3  +0.1 

38.80     .13 

36.6     1.1 

28.5 

5.50  -.01 

69.1     3.1 

46.66     .10 

30.3    0.5 

13.12    .10 

13.2    0.0 

38.92    .00 

35.4     1.1 

July  8.5 

5.46     .07 

72. 1     9.9 

46.74     .05 

.30.8    0.6 

13.20     .06 

* 

13.2     0.0 

38.99     .05 

34.4     1.0 

18.4 

5.37  -.19 

74.9  +9.6 

46.77  +.01 

31.4  -C.6 

13.24  +.09 

1.3.3  -O.l 

39.03  +.01 

33.5  +0.9 

28.4 

5.22     .18 

77.4     9.3 

46.76  -.04 

32.0     0.6 

13.23  -.03 

13.4     0.1 

.39.02  -.03 

32.7    0.7 

Aug.  7.4 

5.01     .93 

79.6    9.0 

46.69     .08 

32.6    0.5 

13.18     .07 

13.5    0.9 

38.97     .07 

32.0    0.0 ' 

17.3 

4.76     .97 

81.4     1.6 

46.59     .19 

33.1     0.5 

13.09     .U 

13.7     0.9 

38.89    .10 

31.5    0.4. 

27.3 

4.47     .30 

82.7     1.1 

46.45     .15 

.33.6    0.4 

12.97     .14 

13.9    0.9 

38.77     .13 

31.2     0.3 

Sept.  6.3 

4.16 -.33 

83.6  +0.6 

46.28  -.18 

33.9  -0.3 

12.82  -.16 

14.1  -0.9 

38.62  -.15 

30.9  +0.1 

16.3 

3.82    .34 

84.0  +0.1 

46.10     .19 

34.1     0.9 

12.65     .17 

14.3    0.1 

38.46     .17 

30.9    0.0 

26.2 

3.47     .34 

83.9  -0,4 

45.90     .19 

34.3  -0.1 

12.47     .18 

14.4     0.1 

38.29    .17 

30.9  -o.l 

Oct.    6.2 

3.13     .33 

83.3    0.9 

4.5.71     .18 

34.2  +0.1 

12.29    .17 

14.4  -0.1 

38.12     .17 

31.1     0.3 

16.2 

2.81      .31 

82.2     1.4 

45.54     .16 

34.0    0.9 

12.13     .15 

14.5    0.0 

37.96     .15 

31.5    0.4 

26.2 

2.51  -.98 

80.5  -1.9 

45.39  -.13 

33.8  +0.3 

11.9<>-.13 

14.5    0.0 

37.82  -.18 

1 
:I2.0  -0.0 

Nov.  5.1 

2.25     .93 

78.4     9.3 

45.27     .09 

33.4     0.4 

11.88    .09 

14.5    0.0 

37.70     .10 

32.7    0.7 

15.1 

2.05     .18 

75.9    9.7 

4.5.20  -.01 

33.0    0.5 

11.81   -.05 

14.5    0.0 

37.63     .00 

33.5    0.9 

25.1 

1.90     .19 

73  0     3.1 

45.18 +.01 

.32.5    0.5 

1 1 .78     .00 

14.5-0.1 

37.59  -.01 

U,h    1.0 

Deo.  5.0 

1.82  -.05 

69.7     3.3 

45.22     .06 

32.0     0.4 

11.81  +.05 

14.6    0.1 

37.60  +.03 

'J5.5    1.9 

15.0 

1 .80  +.09 ; 

66.2  -3.5 

45.31  +.11 

31.6+0.4 

11.88  +.10 

14.8  -0.9 

37.65  +.07 

36^  -l.S 

25.0 

1.86     .09 

62.7     3.6 

45.45     .16 

31.3     0.3 

12.01     .14 

15.0    0.9 

37.75     .19 

:^.l    1.3 

35.0 

1.98  +.15 

59.1  -3.7 

45  64  +.91 

31.0  +0.3 

12.17  +.19 

15.2-0.3 

37.89  +.16 

39.4  -1.4 

FIXED   STARS,    1890. 


351 


APPARENT  PLACES  FOK  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1  Aq 

uile. 

a  Lyre. 
(Vega,) 

a  Octantia. 

0hjrm. 

Ill 

\ 

Right 
Afloenaion. 

Daclination 
South, 

Right 
AscoDsion. 

1 

Declination 
North, 

Right 
Aaoensioo. 

Deolination 
South, 

Right 
Aaoenaioii. 

Deolination 
North. 

h     m 

18  29 

o        § 

-  8  19 

h      III 

18  33 

+38  40 

h 

18 

-89  15 

h      m 

18  45 

+33  13 

Jan.   0.0 

a 

10.81  -f.ia 

15.2  -1.0 

10.46  +.08 

Sl'.'s  -3.9 

m    8 
40    0.8+4.3 

61.9  +3.3 

58.78  +.08 

65.3  -3.0 

10.0 

10.90    .17 

16.2     1.0 

10.57    .13 

48.6    3.9 

40   6.8    7.5 

58.7    3.9 

58.88    .19 

62.2    3.0 

19.0 

11.15     .90 

17.2    0.9 

10.73     .18 

45.5    3.0 

40  15.8  10.4 

55.6    3.0 

59.03     .17 

.59.3     9.9 

29.0 

11.37     .93 

18.1     0.9 

10.94     .9a 

42.5     9.8 

40  27.7  13.0 

62.7     9.7 

59.21     .91 

56.5    9.7  i 

Feb.   8.9 

11.61      .93 

18.9    0.8 

11.18     .96 

39.9    9.4 

40  41.9  15.3 

50. 1     9.4 

59.44     .94 

54.0    9  3 

18.8 

11.87  +.97 

19.6  -0.6 

11.46  +.99 

37.7  ^.0 

40  58.2+17.1 

48.0  +9.0 

59.69  +.97 

51.8  -1.9 

38.8 

12.15     .98 

20. 1      0.4 

11.76     .31 

36.0     1.5 

41  16.1    18  5 

46.2     1.5 

59.97     .99 

50.1     1.4 

Mar.  10.8 

12.44     .99 

20.4  -0.9 

12.08     .33 

34.8    0.0 

41  35.2  19.4 

44.9     1.1 

60.27     .31 

48.9    0.9 

20.8 

12.73     .30 

20.5    0.0 

12.41      .34 

34.2  -0.3 

41  55.0  90.0 

44.1     0.6 

(K).d8     .39 

48.3  -0.3 

30.7 

13.03     .30 

20.3  +0.3 

I2.7r,    .34 

34.2  +0.3 

42  15.2  90.1 

43.7  +0.1 

60.90     .39 

48.2  +0.9 ' 

Apr.  9.7 

13.33  +.30 

20.0  +0.5 

13.08  +.33 

.34.8  +0.9 

• 
42  35.2+10.8 

43.9  -0.4 

• 

61.23 +.30 

48.7  +0.8 

19.7 

13.62    .99 

19.4     0.6 

13.41      .39 

m.O     1.4 

42  54.8  19.1 

44.5     0.9 

61.54     .31 

49.8     1.3 

29.7 

13.91     .98 

18.7    0.8 

13.72     .30 

37.6     1.9 

43  13.4  18.0 

45.6     1.3 

61.85    .30 

51.3     1.7 

May  9.6 

14.18     .96 

17.9    0.9 

14.01     .98 

39.7    9.3 

43  30.8  16.6 

47.1     1.7 

62.13    .97 

53.2    9.1' 

19.6 

14.43     .94 

16.9     1.0 

14.27     .94 

42.2     9.6 

43  46  6  14.8 

49.1     9.1 

62.40     .95 

55.5    9.4 

29.6 

14.66  +.91 

15.9  +1.0 

14.50  +.91 

44.9  +9.8 

44    0.1+19.6 

51.4  -9.5 

62.63  +.99 

58.1  +9.6 

June  8.5 

14.86     .18 

15.0    0.9 

14.69     .17 

47.8    9.9 

44  11.8  10.9 

54.0     9.7 

62.83     .18 

60.8     9.8* 

18.5 

15.03     .IS 

14.1     0.9 

14.8:)     .19 

50.8     3.0 

44  20.8    7.6 

56.8    9.9 

62.99     .14 

6;J.7     9.8 

28.5 

15.16    .11 

13.2    0.8 

14  93     .07 

53.8    9.9 

44  27.0    4.7 

59.9    3.1 

6.3.10    .00 

66.6     9.8 

July  8.5 

15.26     .07 

12.4     0.7 

I4.!)8  +.09 

56.7     9.8 

44  30.2+  1.6 

63.0     3.1 

63.17  +.04 

69.3     9.7 

1 

18.4 

15.31  +.03 

11.7  +0.6 

14.97  -.03 

59.5  +9.7 

44  :J0.5-  1.3 

66.1  -3.1 

6:).  19     .00 

1 

72.0  +ar.6 

28.4 

15.32  -.01 

11.2    0.5 

14.92     .08 

G2.0    9  4 

44  27.7    4.9* 

69.1     3.0 

63.16  -.05 

74.5    9.4 

Aug.  7.4 

15.28    .05 

10.8    0.4 

14.62     .19 

64.3    9.1 

44  22.0    7.1 

72.0    9.7 

63.09     .10 

76.7    9.1 

17.4 

15.21     .00 

10.4     0.3 

14.67     .17 

66.3     1.8 

44  13.5    9.7 

74.6     9.4 

62.97     .14 

78.6     1.8 

27.3 

15.10     .19 

10.2    0.9 

14.48     .90 

67.9     1.4 

44    2.6   19.0 

76.8    9.0 

62.81     .17 

80.2     1.4 ' 

Sept  6.3 

14.96  -.15 

10. 1  +0.1 

14.27  -.93 

69.1+1.0 

43  49.6-13.8 

78.6  -1.5 

62.63  -.90 

81.4  +1.0 

16.3 

14.81     .16 

10.1     0.0 

14.03     .95 

69.9    0.6 

43  34.9   15.9 

79  9     1.0 

62.4 1     .99 

82.3    0.6 

26.2 

14.64     .17 

10.2  -0.1 

13.77     .96 

70.3  +0.1 

43  19.2  15  9 

80.6  -0.4 

62.18     .93 

82.7  +0.9, 

Oct.    6.2 

14.47     .17 

10.4     0.9 

13.51      .95 

70.2  -0.3 

43    3.0  16.1 

80.8  +0.9 

61.95     .93 

82.7  -0.9 

16.2 

14.31     .15 

1 

10.7    0.3 

13.26     .94 

69.6     0.8 

42  47.0  15.6 

00.3    0.0 

61.72     .9i 

82.3    0.7 

26.2 

14.16 -.13 

1 1 .0  -0.4 

13.03  -.39 

68.5  -1.3 

42  31.9-14.4 

1 

79.2  +1.4 

61.51  -.90 

81.4  -i.i 

Nov.  6.1 

14.04     .10 

11.5     0.5 

12.82     .19 

67.0     1.7 

42  18.3   19.6 

77.6    1.9 

6i.:)2     .17 

80.1     1.5 

15.1 

13.96     .06 

12.1      0.6 

12.65     .15 

65.1     9.1 

42    6.7  10.3 

75.4    0.4 

61.16     .14 

78.3     1  9 

25.1 

13.91  -.091 

12.8    0.7 

12.53     .10 

62.9    9.S 

41  .'•7.8    7.5 

72.8     9.8 

61.04     .10 

76.2     9.3 

Dec.  5.1 

13.92  +.09 

13.5     0.8 

12.45  -.05 

60.1     9.8 

41  51.7     4.4 

69.9    3.1 

60.96  -.06 

73.8    9.6 

15.0 

1 
13.96  +.07 

14.4  -0.9 

12  42     .00 

.57.2  -3.0 

41  49.0-  1.1 

66.7  +3.9 

60.94     .00 

71.  i  -9.8 

25.0 

14.05     .11 

15.3    0.9 

12.45  +.06 

54.0     3J9 

41  49.5+9.9* 

63.4     3.ai 

60.96  +.05 

68.2    9.9 

35.0 

M.19  +.15 

16.3  -1.0 

12.51  +11 

50.8  -3.9 

41  5.T4+5.6 

60.1  +3.3 

61.04  +.10 

65.2  -3.0 
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Mean 
Solar 
Date. 


Jan.  0.0 
10.0 
20.0 
29.9 

Feb.  8.9 

18.9 
28.8 
Mar.  10.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

May  9.7 
I9.G 

29.6 
Jane  8.6 
18.5 
28.5 
Jaly  8.5 

18.5 
28.4 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Nov.  5.2 

15.1 

25.1 

Dec.   5.1 

15.1 
25.0 
35.0 


a  Sagittarii. 


Right 
AMoenftlOD. 


Declination 
South. 


h      m 

16  48 

23.90  +.13 
24.06  .17 
24.25  .91 
24.48  .M 
24.73    .»7 

25.01  -(-.ag 
25.31     .31 

25.63  .33 
25.95  .33 
26.28     .33 

26.62  •l>.33 
26.95     .33 
27.27     .32 
27.59     .30 ' 
27.88     .98! 

28. 1 5 +.96 1 
28.40     .93 
28.61     .19 
28.78    .15 
28.90     .10 

28.98  +.06 

29.02  +.01 
29.00  -.04 
28.94  .06 
28.84     .19 

28.70  -.15 

28.54  .17 
28.36  .18 
28.17     .18 

27.99  .17 

27.83  -.15 
27.69  .19 
27.59  .06 
27.53  -.04 
27.52  +.01 

27.55  +.06 

27.64  .11 
27.77  +.16 


26  25 


60.0  +0.9 
59.8     0.9 

59.6  0.9 

59.4  0.9 
59.2     0.9 

59.0  +0.9 

58.7  0.2 

58.5  0.3 

58.2  0.3 

57.8  0.4 

57.5  +0.4 

57. 1  0.4 

56.7  0.3 
56.4     0.3 

56. 1  0.9 

55.9  +0.9 

55.8  +0.1 

55.8  -0.1 

55.9  0.9 
5(}.l     0.3 

56.4  -0.4 
56.8    0.4 

57.3  0.5 

57.8  0.5 

58.3  0.5 

58.7  -0.4 

59.2  0.4 

59.5  0.3 

59.7  0.9 

59.9  -0.1 

59.9    0.0 
59.9  +0.1 

59.8  0.9 

59.6  0.9 

59.4  0.9 

59.1  +0.9 

58.9  0.9 

58.7  +0.9 


50  Draconis. 


Kif^bt 
Aaoensiou. 


h     ra 

18  49 


50.38  -.10 
50.37  +.07 
50.52  .93 
50.84  .39 
51.30     .53 

51.90  +.65 
52.60  .75 
53.40     .89 

54.24  .86 
55.12     .88 

56.00  +.86 
56.84  .89 
57.63  .75 
58.34  .66 
58.94     .54 

59.42  +.49 
59.78  .98 
59.99  +.14 
60.05  -.01 
59.97     .16 

59.73  -;30 
59.36     .44 

58.86  .56 
58.23  .68 
57.50     .77 

5d.69  -.85 
55.80     .91 

54.87  .94 
53.92  .95 
52.96     .94 

52.03  -.90 
51.16     .84 

50.36  .75 
49.66  .64 
49.09     .51 

48.65  -.36 

48.37  .90 

48.25  -.04 


Declination 
North. 


+75  17 


1/ 


74.2  -3.5 
70.6  3.5 
67.0  3.5 
63.6  3.3 
60.4     9.9 


57.7  -9.5 
55.5  1.9 
53.9  1.3 
52.9  -0.7 
52.5    0.0 

52.8  +0.6 
53.8  1.9 
55.3     1.8 

57.3  9.3 
59.8     9.7 

62.7  +3.0 

65.8  3.9 
69.1  3.3 
72.5     3.4 

75.8  3.3 

79.1  +3.9 

82.2  3.0 

85.0  9.7 

87.5  9.3 

89.6  1.9 

91.4  +1.5 

92.7  1.0 

93.5  +0.5 
93.7  0.0 
93.5  -0.5 

92.7  -l.l 

91.3  1.6 
89.5    9.1 

87.2  9.6 

84.4  9.9 

81.3  -3.3 

77.9  3.5 
74.3  -3.6 


^  AquilsB. 


Right 
Aaoension. 


h     m 

19     0 

8 

18.96  +.08 
19.06  .19 
19.20  .16 
1937     .19 

19.58  .99 

19.81  +.94 
20.06  .96 
20.33  .97 
20.61     .98 

20.90  .99 

21.19  +.99 
21.49  .99 
21.77     .98 

22.05  .97 
22.31      .85 

22.55  +.93 

22.76  .90 
22.94  .16 
23.08  .19 
23.19     .06 

23.25  +.04 

23.26  -.01 
23.24  .05 
23.17     .00 

23.06  .19 

22.93  -.15 

22.77  .17 

22.59  .18 
22.41  .18 
22.23     .17 

22.06  -.16 

21.91  .13 
21.79  .10 
21.71  .06 
21.66 -.09 

21.66  +.09 
21.70  .06 
21.78 +.10 


Declination 
North. 


+  13  41 


// 


59.5  -9.1 

57.3  9.1 
55.2  9.0 
53.2     1.9 

51.5  1.7 

49.9  -1.4 
48.8     1.0 

48.0  0.6 

47.6  -0.9 

47.6  +0.9 

48.1  +0.7 

49.0  l.l 

50.2  1.4 

51.7  1.7 
53.5     1.9 

55.5  +9.0 
57.5    9.1 

59.7  9.1 

61.8  9.1 

63.8  9.0 

65.7  +1.8 
67.5    1.7 

69.1  1.5 

70.4  1.9 

71.5  1.0 

72.3  +0.7 

72.9  0.4 

73.2  +0.1 
r3.1  -0.9 

72.8  0.5 

72.2  -0.8 

71.3  1.1 
70.1     1.3 

68.6  1.6 

67.0  1.8 

65.1  -9.0 
63.0     9.1 

60.9  -9.1 


d  Sagittarii. 


Rifrbt 
Aacensioii. 


h     m 

19  11 


9.32  +.10 
9.44  .14 
9.60    .18 

9.80  .91 
10.02     .94 

0.27  +.96 

0.54  .98 

0.82  .90 

1.12  .30 

1.43  .31 

1.74  +.39 

2.06  .39 
2.38  .31 
2.68  .90 
2.98     .96 

3.25  +.96 
3.50  .93 
S.r^  .90 
3.90  .10 
4.04     .19 

4.14  +.67 

4.19  +.03 

4.20  -.09 
4.16     .06 

4.07  .10 

3.96  -.13 

3.81  .15 
3.65  .17 
3.48  .17 
3.30     .17 

3J4  -.15 
3.00  .19 
2.90     .09 

2.82  .05 
2.79  -.01 


2.80  +.03 
2.86     .06 


Declination 
Souik. 


-19    8 


it 


56.5  -0.9 
56.7  0.9 
56.9  0.1 
67.0  -0.1 
57.0    0.0 

57.0  +0.1 
56.9  0.9 
56.7  0.3 
66.4  0.4 
55.9    0.5 

56.4  +0.6 

64.7  0.7 

54.0  0.7 
5.3.3    0.7, 

52.6  0.7 

51.9  +0.6 

51.3  0.6 

50.8  0.5 

50.4  0.4 

50.1  0.9 

49.9  +0.1 
49.9  0.0 
49.9  -0.1 

50.1  0.9 

50.3  0.3 

I 
50.6  -0.9 

50.9  0.3 

51.2  0.3 

51.5  0.3 

51.6  0.3 

52.0  -0.9 
52.2    0.9 

52.4  0.9 
52.6    0.9  ' 

52.8  0.9 

62.9  -0.9 

53.1  0.9 
2.96+.  19  i     53.3-0.9 
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• 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

S  Draconit. 

r  DraooniB. 

6  Aquile. 

K  Aquile. 

Mean 
Solar 
Date. 

Right 
Aaoenaion. 

Declination 
North. 

Bight 
Aacenaiou. 

Deolination 
North. 

Right 
AaoeniloD. 

DeolinatioD 
North. 

Right 
Aaoonaiou. 

Deolination 
South. 

li     m 

19  12 

+  67*27 

h     m 

19  17 

O            t 

+73    8 

h     m 

19  19 

0         « 

+  2  53 

h     m 

19  30 

O           / 

-  7  16 

Jan.   0.0 

• 

28.27  -.08 

65.9  -3.5 

35.82  -.16 

It 

65.4  -3.5 

a 
54.79  4.07 

42.6  -1.4 

a 
55.99  4.07 

21.1  -0.9 

10.0 

28.24  +.03 

62.4     3.6 

35.73     .00 

61.9     3.6 

54.88    .11 

41.1     1.5 

56.08    .11 

21.9     0.8 

20.0 

28.33    .u 

58.8    3.5 

35.79  4.13 

58.3     3.5 

55.01     .15 

39.6    1.4 

56.21     .14 

22.8    0.8 

29.9 

28.52    JM 

55.3     3.4 

35.99     .97 

54.8     3.4 

55.17     .18 

38.2    1.3 

56.37     .17 

23.5    0.7 

Feb.  8.9 

28.81     .33 

52.1     3.1 

36.32     .40 

51.5     3.1 

55.37     .91 

37.0    i.i 

56.56    JW 

24.2    0.6 

18.9 

29.19  •I'.^S 

49.2  -9.6 

36.78  4.51 

48.6  -9.7 

55.59  +.93 

36.0  -0.9 

56.78  4.93 

24.6  -0.4  ; 

28.9 

29.64     M 

46.8    9.1 

37.34     .61 

46.1     9.9 

55.83    .95 

35.2    06 

57.01     .95 

24.9  -0.9 

Mar.  10.8 

30.16    .54 

44.9     1.6 

37.99     .00 

44.2     1.6 

56.08    .97 

34.8  H).3 

57.27     .97 

25.0    0.0 

90.8 

W.7Z    .58 

43.7    0.9 

38.71     .74 

42.8    1.0 

56.36    JB 

34.6    0.0 

57.55     .98 

24.9  40.3 

30.8 

31.32    .00 

43.1  -0.3 

39.47     .77 

42.2  -0.4 

56.64     .99 

34.8  40.3 

57.83     .99 

24.5    0.5; 

1 
1 

Apr.  9.7 

31.93  ^-.OO 

43.2  40.4 

40.24  4.77 

42.1  40.3 

56.93  4.99 

35.3  40.7 

58.13  4.30 

1 

23.9  4«.7 

19.7 

32.52    .58 

43.9     1.0 

41.01      .75 

42.7     0.9 

57.23     .99 

36.1     1.0 

58.43     .30 

23.1     0.9 

29.7 

33.10     .56 

45.2     1.6 

41.74     .70 

43.9     1.5 

57.52     .90 

37.2     1.9 

58.73     .30 

22.1     1.1 

May  9.7 

33.62    .50 

47.1     9.1 

42.42    .64 

45.7     9.0 

57.81     .98 

"38.5    1.4 

59.03     .99 

21.0    1.9 

19.6 

34.10    .44 

49.5    9.6 

43.02    .55 

48.0     9.5 

58.08    .97 

40.0     1.5 

59.31     .98 

19.8    1.9 

29.6 

34.50  4.36 

5'i.2  49.0 

43.52  +.45 

50.7  49.9 

58.34  4JM 

41.6  41.6 

59.58  4.98 

18.5  41.3 

June  8.6 

34.82     .98 

55.3     3.9 

43.92     .34 

53.7     3.1 

58.57     .99 

43.3     1.7 

59.83    .93 

17.3     1.9 

18.6 

35.06    .19 

58.6    3.4 

44.21     .99 

57.0     3.3 

58.77     .19 

45.0     1.7 

60.05    .90 

16.0     1.9 

28.5 

35.19  +.00 

62.0     3.4 

44.36  4.09 

60.4     3.4 

5894     .15 

46.6     1.6 

60.24     .17 

14.9     1.1 

Jaly  8.5 

35.23  >.0i 

65.5     3.4 

44.39  -.04 

63.8     3.4 

59.07     .11 

48.2     1.5 

60.39    .13 

13.8    1.0 

18.5 

35.17  -.11 

68.9  43.3 

44.29  -.17 

67.2  43.3 

59.16  4.07 

49.6  41.4 

60.49  4.08 

12.9  40.8 

28.4 

35.02    .90 

72.1     3.1 

44.06     .99 

70.5     3.9 

59.20  4.09 

50.9     1.9 

60.55  4.04 

12.2    0.7 

Aoff.  7.4 

34.77     .30 

75.2     9.9 

43.70     .41 

73.6     3.0 

59.20  -.09 

52.0     1.0 

60.57    .00 

11.5     0.5 

17.4 

34.43     .38 

77.9     9.6 

43.24     .59 

76.4     9.7 

59.16     .06 

53.0    0.8 

60.55  -.05 

11.1      0.4 

27.4 

34.01     .45 

80.3     9.9 

42.67     .61 

78.9    9.3 

59.08     .10 

53.7    0.6 

60.48     .09 

10.8     0.9 

Sept.  6.3 

33.53  -.51 

82.4  41.8 

42.02  -.69 

81.0  41.9 

58.97  -.13 

54.3  40.4 

60.38  -.19 

10.6  40.1 

16.3 

32.99     .56 

83.9     1.3 

41.29    .75 

82.7     1.5 

58.83     .15 

54.6  40.9 

60.25     .14 

10.6    0.0 

26.3 

32.41     .50 

8o.O     0.8 

40.51     .80 

83.9     1.0 

58.67    .16 

54.7     0.0 

60.09    .16 

10.7  -o.i 

Oot.    6.3 

31.82     .60 

85.6  40.3 

39.70     .89 

84.6  40.5 

58.51     .17 

54.7  -0.9 

59.93    .16 

10.9    0.9 

16.2 

31.21     .60 

85.7  -0.9 

38.88     .88 

84.8  -0.1 

58.34     .18 

54.4     0.3 

59.77     .16 

11.2     0.3 

26.2 

30.62  -.56 

85.2  -0.8 

38.06  -.80 

84.4  H).6 

58  18  -.15 

54.0  -0.5 

59.61  -.15 

11.5 -0.4 

Nov.  5.2 

30.05    .54 

81.1      1.3 

37.28    .75 

83.5     1.9 

58  34     .13 

53.3    0.7 

59.47     .13 

12.0     0.5 

15.1 

29.53     .49 

82.5     1.8 

36.56     .69 

82.1     1.7 

57.92    .10 

62.5    0.9 

59.35     .10 

12.6    0.6 

25.1 

29.08     .49 

80.4     9.3 

35.90     .80 

80.1     9.9 

57.84     .07 

51.5     1.1 

59.27     .07 

13.2    0.7 

Dee.  5.1 

28.70     .34  < 

77.9     9.8 

a5.35     .50 

77.6    9.7 

57.79  -.09 

50.3     1.9 

59.22  -.09 

13.9    0.7 

15.1 

28.40  -.94 

74.9  -3.1 

34.91  -.38 

74.7  -3.0 

57.78  4.01 

49.0  -1.3 

59.21  4.01 

14.7  -0.8 

25.0 

28.21     .14 

71.6    3.4 

34.59     .95 

71.5     3.3 

57.82    .05 

47.6     1.4 

59.94     .05 

15.5    0.8 

35.0 

28.12 -.04' 

68.1  -3  5 

34.41  -.11 

68.1  -3.5 

57.89  4.09 

46.2-1.4 

59.31  4.09 

16.3  -0.8 

23 
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APPABENT  PLACES  FOR  THE  UPPEK  TRANSIT  AT  WASHINGTON. 

• 
1 

Mean 
Solar 
Date. 

yAq 

uil». 

a  Aquilce. 
(AUair.) 

e 

Oraconis. 

ft  Aquil». 

1 
1 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Rigl 
Ascens 

It 
ion. 

ni 

48 

Declination 
North. 

Right 
Ascension . 

'  Declination 
1      North. 

1 

1 

1 

h      ni 

19  40 

• 

+  10  20 

h     m 

19  45 

O            i 

+  8  34 

h 
19 

+69  58 

h      111 

19  49 

o        § 

+  67 

1 

Jan.   0.0 

B 

59.53  +.05 

41.6  -1.8 

8 

22.71 

+.05 

38'.'6  -1.7 

28.80 

-.90 

79.0  -8.3 

52.32  +.04 

53.3 -1.6  1 

1 

10.0 

59.60     .08 

39.8     1.8 

22.78 

.08 

36.9     1.7 

28.66 

-.08 

75.6     S.5 

52.38    .06 

51.8     1.6 

r 

20.0 

59.70    .18 

37.9     1.8 

22.88 

.19 

35.3    1.6 

28.64 

+.04 

72.1     3.5 

52.48     .19 

50.2     1.5 1 

30.0 

59.84     .15 

36.2     1.7 

23.01 

.15 

33.6     1 5 

28.74 

.16 

68.6    3.4 

52.61     .15 

48.7     1.4 1 

Feb.  8.9 

60.01     .18 

34.6     1.5 

23.18 

.18 

32.2    1.4 

28.95 

.97 

65.3    3.9 

52.78     .18 

47.4     1.9 

• 

18.9 

60.21  +M 

33.3  -1.9 

23.37 

+.91 

30.9  -l.I 

29.28 

+.37 

62.1  -9.9 

52.97  +.90 

46.2  -1.0 

2S.0 

60.43     .93 

32.2     0.9 

23.59 

.93 

30.0    0.8 

29.70 

.47 

59.4     9.5 

53.18     .93 

45.4     0.7 

Mar.  10.9 

60.67     .35 

31.5    0.5 

23.84 

.95 

29.3    0.5 

30.21 

.54 

57.2    9.0 

53.42     .95 

44.8    0.4 

20.8 

60.94     .97 

31.2-0.9 

24.10 

.97 

29.0  -0.1 

30.79 

.60 

55.5     1.4 

53.68     .97 

44.0  -0.1 

30.8 

61.21     .98 

31.2+0.9 

24.37 

.98 

29.1  +«.3 

31.42 

.64 

54.5     0.7 

53.95     .98 

44.7  +0.3  ' 

1 

Apr.  9.8 

61.50  +.90 

31.7  +«.6 

24.66 

+.99 

29.6  +0.6 

32.08 

+.66 

54.1  -0.1 

54.24  +.99 

45.1  +0.6 

19.7 

61.80     .30 

32.5     1.0 

24.96 

.30 

30.4     J.o 

32.74 

.66 

54.3  +0.6 

54.53     .30 

45.9     1.0 

89.7 

02.09     .99 

33.6     1.3 

25.26 

.30 

31.6    1.3 

33.40 

.64 

55.2     1.9 

54.83     .30 

47.1     1.3 

May  9.7 

62..39     .99 

35.0     1.6 

25.55 

.90 

33.0     1.6 

34.02 

.60 

56.7     1.7 

55.13     .99 

48.4     1.5 1 

19.7 

62.67     .97 

36.7     1.8 

25.83 

.98 

34.7     1.8 

34.60 

.54 

58.7     9.9 

55.41     .98 

50.0     1.7 

1 

29.6 

62.93  +.95 

38.6  +1.0 

26.10  +.96 

36.5  +1.9 

35.11 

+.47 

61.2+9.7 

55.68  +.96 

1 

51.8  +1.9' 

Jnue  6.6 

63.18    .93 

40.6    9.0 

26.35 

.93 

:)8.5    9.0 

35.53 

.38 

64.0    3.0 

55.93     .94 

53.6     1.9 

18.6 

63.39    .90 

42.7    9.1 

26.57 

.90 

40.5    9.0 

35.87 

.98 

67.2     3.9 

56.16     .91 

55.5     1.9 

88.6 

63.57    .10 

44.7    9.0 

26.76 

.17 

42.4     1.6 

36.10 

.18 

70.6     3.4 

56..35     .17 

57.4     1.8 

July  8.5 

63.72    .19 

46.7     1.9 

26.91 

.13 

44.4     1.9 

36.23  +.07 

74.1     3.5 

56.50     .13 

59.2     1.7' 

18.5 

63.82  +.08 

48.6  +1.8 

27.01 

+.09 

46.2  +1.8 

86.24 

-.04 

77.6  +3.5 

56.62  +.09 

60.9  +1.6  • 

28.5 

63.87  +.04 

50.4     1.7 

27.08 

+.04 

47.9     1.6 

36.15 

.15 

81.0     3.4 

56.68  +.05 

62.4     1 .5 

Aug.  7.4 

63.89  -.01 

52.0     1.5 

27.10 

.00 

49.4     1.4 

35.95 

.95 

84.3     3.9 

56.7 1     .00 

63.8     1.3 

17.4 

63.85    .05 

53.3     1.3 

27.07 

-.04 

50.7     1.9 

35.64 

.35 

87.4     3.0 

56.69  -.04 

65.0     1.1 

27.4 

63.78     .00 

54.5     1.0 

27.01 

.08 

51.8     1.0 

35.25 

.44 

90.2    9.7 

56.63     .06 

65.9    0.8 

Sept  6.4 

63.68  -.19 

55.4  +«.8 

26.91 

-.11 

52.6  +0.7 

34.76 

-.59 

92.7  +9.3 

56.53  -.11 

66.7  +0.6 

16.3 

63.54     .15 

56.0    0.5 

26.78 

.14 

53.2    0.5 

34.21 

.58 

94.8     1.9 

56.41     .14 

67.2    0.4' 

26.3 

63.39     .16 

56.4  +«.3 

26.63 

.16 

53.6  +0.9 

83.60 

.63 

96.5     1.4 

56.26     .16 

67.5  +0.9 

Oct.    6.3 

6:J.22     .17 

56.5    0.0 

26.46 

.17 

53.7    0.0 

32.95 

.66 

97.6     0.9 

56.10     .16 

67.5  -O.i 

16.3 

63.04     .17 

56.4  H>.3 

26.29 

.17 

53.6  -0.9 

32.28 

.67 

98.2  +0.4 

55.93     .16 

67.4     0.3 

26.2 

62.88  -.10 

56.0  -0.5 

26.13 

-.16 

53.2  -0..^ 

31.61 

-.67 

98.4  -0.9 

55.77  -.16 

67.0  -0.5 

Nov.  5.2 

62.72    .14 

55.3    0.8 

25.98 

.14 

52.6    0.7 

30.95 

.64 

97.9    0.7 

55.62    .14 

66.4     0.7 

15.2 

62.59    .19 

54.4     1.0 

25.84 

.19 

51.7     1.0 

30.32 

.60 

96.9     1.3 

55.48    .19 

65.6    0.9 

25.1 

62.49    .00 

53.2     1.3 

25.74 

.06 

50.7     1.9 

29.75 

.54 

95.3     1.8 

55.38     .08 

64.6    1.1 

Deo.  5.1 

•  62.42    .05 

51.9     1.5 

25.68 

.06 

49.4     1.4 

29.25 

.46 

93.2     9.3 

55.32     .05 

63.4     1.3 

15.1 

62.39  -.01 

50.3  -1.6 

25.64 

-.01 

47.9  -1.5 

28.83 

-.37 

iK).6  -9.8 

55.28  -.01 

62.0  -1.4 

25.1 

62.39  +.03 

48.6     1.7 

25.65  +.03 

46.4     1.6 

28.51 

.97 

87.6    3.1 

55.29  +.09 

60.5    1.6 

35.0 

62.44  +.07 

46.8  -1.8 

25.70  +.00 

44.7  -1.6 

28.30 

-.15 

84.4  -3.3 

55.33  +.06 

59.0  -1.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON- 


Heui 
Solar 
Date. 


JtLVt,  0.1 
10.0 
SO.O 
30.0 

Feb.  0.0 

18.9 
28.9 
Mar.  10.9 
20.8 
30.8 

Apr.  9.8 
19.8 
29.7 

May  9.7 
19.7 

29.7 
June  8.6 
18.6 
28.6 
Jaly  8.5 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.2 

Sor.  5.2 

15.2 

25.2 

Deo.  5.1 

15.1 
2S.I 
35.1 


Aquili 


Riffht 
Afloenaioii. 


h      m 

19  58 


Deolination 
North, 


o       t 

6  57 


»t 


43.77  +.031  61.1  -1.6 
43.82  .07  50.5  1.6 
43.91     .10      57.9     1.5 


44.03 
44.19 


.14 
.17 


44.37  +.90 
44.58     .99 1 
44.81     .94 
45.06     .96 1 
45.34     .96 ' 


45.62  +.99 

45.91  .30 
46.21  .30 
46.51  .99 
46.80     .98 

47.07  +.97 
47.33  .94 
47.56  .91 
47.76     .18 

47.92  .14 

48.04  +.10 
48. 1 1  .05 
48.15  +.01 
48.13  -.03 

48.08  .07 


I 


47.99 

47.87 
47.73 
47.57 
47.40 

47.24 
47.08 
46.95 
46.84 
46.77 


-.10 
.13 
.15 
.16 
.16 

•16 
.14 
.19 
.09 
.06 


46.73  -.09 ' 
46  72  +.01 
46.76  +.06 


56.4 
55.1 


1.4 
1.9 


53.9  -1.0 
53.0    0.7 

52.5  0.4 

52.2  -0.1 

52.3  +0.3 

52.8  +0.6 
53.6 
54.8 
56.2 

57.8 

59.6  + 
61.5 

6:).4 

65.4 
67.2 

69.0  + 

70.6 

72.0 

73.4 

74.4 


.0 
.3 
.5 

.7 

.8 
.9 
.9 
.9 
.8 

.7 
.5 
.4 
.9 
0.9 


75.2  +0.7 
75.8     0.5 

76.2  +0.9 

76.3  0.0 

76.2  -0.9 

75.8  -0.5 

75.3  0.7 
74.5  0  9 
73.5  1  I 
72.3     1.3 


71.0  -I. 
69  5  1. 
6H  0  -I. 


5 


a*  Caprteorni. 


Right 
Aaoeoaion. 


Deolinatioo 
South. 


m 


20  II     —12  53 


54.69  +.04 1 
54.74  .07  j 
54.83  .11  ' 
54.96  .14  < 
55.11     .17 

55.30  +.90 


55.51 
55.75 
56.01 
56.28 


I 


.951 
.97} 
.98 


56.67  +.30 ! 
56.88  .31 1 
57.19  .31  I 
57.50  .31 ' 
57.81     .30 

58.11  +.99 
58.39  .97 
58.65     .94 


58.87 
59.06 


.91 
.17 


59.21  +.13 
59.31     .06 

59.37  +.04 ' 

59.38  -.01 
59.35     .OS 

59.28 -.00 

59.18  .19 
59.04  .14 
58.89  .15 
58.73     .16 

58.58  -.15 1 
58.43     .14 
58.:)0     .19 

58.19  .00 
58.12     .06 

58.08  -.09 
58.08  +.09 
58.12  +.05 


// 


13.3  -0.4 
13.7     0.4 

14.0  0.3 

14.3  0.9 

14.4  -0.1 

14.5  0.0 
14.3  +0.9 

14.1  0.4 

13.6  0.6 
12.9    0.8 

12.1  +0.9 

11.1      1.1 

9.9     1.9 

8.7     1.9 

7.5  1.9 

6.3  +1.9 
5.0  1.9 
3.9  l.l 
2.9    0.9 

2.0  0.8 

1.3  +0.6 
0.7  0.5 
0.4  0.3 
0.2  +«.l 
0.1     0.0 

0.2  -0.1 
0.3  0.9 
0.6  0.3 
0.9     0.4 

1.3  0.4 

1 .7  -0.4 
2.2    0.4 

2.6  0.5 

3.1  0.5 
3.6     0.5 

4.0  -0.4 

4.4  0.4 


K  Cephei. 


Right 
Aaoension. 


DeoUnation 
North, 


h     m 

20  12 


30.03  -.48 
29.65  .99 
29.44  -.11 
29.43  +.08 
29.61     .97 

29.97  +.45 

30.50  .61 
31.19  .74 
31.99    .86 

32.90  .94! 

33.86  +.96 
34.86  1.00 
35.86     .98 
36.82    .93' 
37.71     .to 

38.51  ^.74! 
39.19  .61  I 
39.73  .47 1 
40.12     .311 

40.35  +.15 1 

40.42  -.09 1 

40.31  .19. 

40.04  .35  ^ 
39.61     .50 
39.03     .65 

38.32  -.77 

37.48  .86 
36.55  .97 
:)5.55  1.03 

34.49  1.07 

33.40-1.06 
32.32  1J>7 

31.26  1.03 

30.27  .95 

29.36  .85 

28.57  -.73 

27.91  .56 


+77  22 


It 


52.3  -3.1 

49.1  3.3 

45.7  3.4 

42.2  3.4 

38.8  3.3 

35.6  -3.1 

32.7  9.7 
30.2  9.9 
28.2  1.7 

26.8  1.1 

26.1  -0.5 

25.9  +0.9 

26.4  0.8 

27.5  1.4 

29.2  1.9 

31.4  +9.4 
34.0    9.8 

37.0  3.1 

40.2  3.3 

43.6  3.4 

47.1  +3.5 
50.6  3.5 
54.0    3.4 

57.3  3.9 

60.4  9.9 

63.2  +9.6 

65.6  9.9 

67.7  1.8 

69.3  1.3 

70.4  0.8 


71.0  +<1. 
71.0  -4>. 
70.4  0. 
69.3  1. 
67.6     1. 


.8 


65.4  -9.4 
62.8    9.8 


4.9  -0.4 1  27.41  -.41  <     59.8  -3.9 


a  PaTonia. 


Right         Deelination 
Asoensiou.         South, 


h      m 

20  16 


O  / 

-57    4 


5:).07+.09|  82.9+9.1 

53.12    .00 ;  80.7    9.9 

53.25     .16 !  78.4     9.3 

5.3.44     M  76.1     9.4 

53.69     .98  73.7    9.3 


54.00  +.33 
54.35  .98 
54.75     .49 

55.19  .45 
55.66     .48 

56  16  +.50 

56.68  .59 

57.20  .53 

57.73  .59 
58.24     .51 

58.74  +.48 

59.21  .45 
59.63     .40 

60.01  .34 
60.32     .98 

60.56  +.91 
60.73     .13 

60.82  +.05 

60.83  -.03 
60.77     .10 

60.63  -.17 
60.43  .93 
00.18  .97 
59.89  .30 
59.56     .31 

59.27  -.31 
58.96     .99 

58.69  .95 
58.46     .91 

58.28  .16 

58.16  -.00 
58.11  -.09 
58.12 +.09 


71.4  ^9.9 
69.2    9.1 

67.2  9.0 

65.3  1.8 

63.6  1.5 

62.2  +1.3 

61.0  1.0 
60.2    0.7 

59.7  +0.4 : 

59.5  0.0 

59.7  -0.4 
60.2    0.7  , 

61.1  1.0 

62.2  1.3 

63.7  1.6 

65.4  -I  8 

67.3  9.0 

69.4  9.1  I 

71.4  9.1 

73.5  9.0 

75.5  -1.9 
77.2     1.7 

78.8  1.4 
80.0  1.0 
80.8    0.6 

81 .2  -0.9 
81.2  fo.9 
80.8  0.6 
80.0  1.0 
78.7     1.4 

77.2  +1.7 

75.3  9.0 
73.2  +9J9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.1 
10.0 
20.0 
30.0 

Feb.   9.0 

18.9 
28.9 
Mar.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.7 

May  9.7 
19.7 

29.7 

June  8.(i 

18.6 

28.6 

July  8.6 

18.5 
28.5 
Aag.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.  5.2 

15.2 

25.2 

Dec.   5.1 

16.1 
25.1 
35.1 


y  Cygni. 


Right 
AscoDsion. 


li      m 

20  18 


14.64  -.06 
14.62     .00 

14.65  +.05 
14.72     .10 

14.85  .14 

15.01  -»-.19 
15.22  .93 
15.46    .96 

15.74  .99 

16.05  .39 

16.38  •I-.33 
16.72  .34 
17.07  .35 
17.41     .34 

17.75  .33 

18.07  -I-.30 
t8.:Xi  .97 
18.61  .93 
18.83  .10 
19.00     .14 

19.11  +.00 
19.18 +.04 
19.19  -.09 

19.15  .07 

19.06  .11 

18.92  -.16 
18.74  .10 
18.54  .99 
18.31  .94 
18.06    .94 

17.82  -.94 
17.58  .93 
17.35     .91 

17.16  .18 
16.99     .15 

16.86  -.11 
16.77  .07 
I6.J2  -.09 


Declination 
North. 


+39  53 


// 


78.4  -9.8 
75.6  9.0 
72.6     3.0 

69.6  3.0 

66.8  9.7 

64.2  -9.4 

61.9  9.0 

60.1  1.6 

58.7  1.1 
57.9  -0.5 

57.7    0.0 

58.0  +0.6 
58.9    1.9 

60.3  1.7 

62.2  9.1 

64.5  +9.5 

67.1  9.8 

70.0  3.0 

73.1  3.1 

76.2  3.1 

79.4  +3.1 
82.4     3.0 

85.4  9.0 
88.2  9.6 
90.7    9.3 

92.9  +9.0 

94.7  1.7 
96.2  1.3 
97.2    0.8 

97.8  +0.4 

98.0  -0.1 

97.6  0  6 

96.7  1.0 

95.5  1.5 

93.8  1.9 

91.6  -9.3 
89.2  9.6 
86.4  -9.9 


TT  Capricorn  i. 


Right 
Aacension. 


h     m 

20  20 


59.06  +.03 
59.11     .07 

59.20  .10 

59.32  .14 
59.47     .17 

59.65  +.90 
59.87  .99 
60.10  .95 
60.36  .97 
60.64     .99 

60.94  +.30 
61.25  .31 
61.57  .39 
61.89     .39 

62.21  .39 

62.53  +.30 
62.82  .98 
63.09     .95 

63.33  .99 
63.53     .18 

63.70  +.14 

63.81  .09 
63.89  +.05 
63.91  .00 
63.89  -.04 

63.82  -.08 
63.72  .19 
63.59  .14 
6.3.44  .15 
63.28     .16 

63.12 -.16 
62.96     .14 

62.83  .19 
62.72  .10 
62.64     .07 

62.59  -.03 
62.59  +.01 
62.62  +.05 


Declination 
Sof^Uh. 


-18  34 


// 


26.1  -O.I 
26.1     0.0 

26.1  +0.1 
26.0  0.9 
25.8    0.3 

25.5  +0.4 

25.0  0.5 

24.4  0.7 

23.7  0.8 

22.8  0.0 

21.8+1.0 
20.7    1.1 

19.5  1.9 

18.4  1.9 

17.2  1.1 

16.1  +1.1 

15.0  1.0 

14.1  0.8 

13.3  0.7 
12.7  0.5 

12.3  +0.3 
12.1  +0.9 

12.0  0.0 

12.1  H>.9 

12.3  0  3 

12.7  -0.4 
13.1      0.5 

13.6  0  5 

14.1      0.5 

14.6    0.5 

15.1  -0.5 

15.5  0.4 

15.9  0.3 

16.2  0.3 

16.4  0.9 

16.6  -«.9 

16.8  -0.1 

16.9  0.0 


e  Delphini. 


Right 
Aacenaion. 


h      m 

20  27 

a 

55.31  .00 

55.34  +.04 
55.39  .07 
55.48     .11 

55.60  .14 

55.76  +.17 
55.94  .90 
56.15     .99 

56.39  .95 
56.64     .97 

56.92  +.98 
57.21     .90 

57.51  .30 

57.81  .30 
58.11     .90 

58.40  +.98 
58.67  .96 
58.92     .93 

59.14  .90 

59.32  .16 

59.47  +.19 
59.57     .06 

59.63  +.03 

59.64  -.01 

59.61  .05 

59.53  -.00 
59.43  .19 
.VJ..30     .14 

59.15  .16 
58.99     .16 

58.82  -.16 
58.66     .15 

58.52  .13 
58.40  .11 
58.:K)     .06 

58.24  -.05 
58.21  -.01 
58.21  +.09 


Declination 
North. 


+  10  55 


II 


44.4  -1.7 

42.8  1.7 
41.1     1.7 

39.4  1.6 

37.9  1.4 

36.6  -1.9 

35.5  0.0 

34.8  0.6 
34.4  -0.9 

34.4  40.9 

34.7  +0.6 

35.5  0.9 

36.6  1.3 
:)8.0  1.6 

39.7  1.8 

41.6  +9.0 

43.6  9.1 

45.7  9.1 

47.9  9.1 

50.0  9.1 

52.1  +9.0 

54.0  1.8 

55.8  1.7 

57.3  1.5 
58.7     1.9 

59.7  +1.0 
60.6    0.7 

61.2  0.5 

61.5  +0.9 

61.6  -0.1 

61.4  H).3 

60.9  0.6 

60.3  0.8 
59.3     1.1 

58.1  1.3 

56.8  -1.4 
5.5.2  1.6 
53.6  -1.7 


Groombridge  3241. 


Right 
Aacenaion . 


h     m 

20  30 


24.92  -.35 
24.a3  .93 
24.47  -.10 
24.43  +.03 
24.53     .16 

24.76  +.99 
25. 1 1     .41 

25.57  .51 
26.13     .80 

26.77  .66 

27.46  +.71 

28.19  .73 

28.92  .73 

29.65  .71 

•fU.vfvf  .60 

30.97  +.50 
31.52  .51 
31.99  .41 
32.35  .31 
32.60     .19 

32.74  +.07 

32.75  -.05 
32.64  .17 
32.42  .98 
.32.08     .99 

31.64  -.48 

31.11  .57 
30.50  .64 
29.83     .87 

29.12  .79 

28.38  -.74 
27.64  .73 
26.91  .71 
26.22     .08 

25.58  .00 

25.02  -.St 
24.55  .49 
24.19 -.30 


Declination 
North. 


+72     9 


II 


37.6  -3.0 
34.5    3.9 

31.2  3.4 

27.7  3.4 

24.3  3.3 

21.0  -3.1 
18.0     9.8 

15.4  9.4 
1^.3     1.8 

11.8  1.9 

10.8  -0.6  i 

10.5  0.0 1 

10.9  +0.7 
11.9     1.3 

13.4  1.8 

15.5  +9.3  I 

18.0  9.7; 
20.9     3.0 ! 

24.1  3.3 

27.5  3.S 

31.1  +36 

34.6  3  5 

38.2  3.5 
41.6     3.3 

44.8    3.1 

j 

47.8  +9.8 ' 
50.4     9.4 

52.6  9.0! 

54.4  1.6' 

55.7  1.1 

56.5  +0.6 
56.7  -0.1 

56.4  0.6 

55.5  1.9 
54.0     1.8 

51.9-9.3; 
494     9.7 
46.5  -3.1 1 
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* 

APPARENT  PLACES  FOR  THK  UPPRR  TRANSIT  AT  WASHINGTON. 

• 

a  Cyg ni. 

ft  Aqaarii. 

12  Year  Cat.  1879. 

vCygoi. 

Mmb 
Solar 
Date. 

RiKht 
AM«Baioo. 

Daolination 
Swtk. 

RlfCht 
AjManaion. 

Dccliiuitioii 
North. 

Sight       ' 

Aaoansiou. 

1 

Deeliiitfttlon 
North, 

Btefat 

DeoHmiloD 
N&rtk. 

li      m 

20  37 

+44  52 

li     m 

20  46 

0       f 

-  9  23 

h     ni 

20  52 

+  80      8 

h      m 

20  53 

+40  44 

Jau.    0.1 

8 

:)8.63  -.06 

1/ 
77.1  -9.7 

• 

41.00     .00 

51.7  -0.6 

28.10 -.89 

28?8  -9.6 

2.13 -.06 

40.1  -9.5 

lOJ 

:)8.57  -.03 

74.3    9.9 

41.02 +.04 

52.2    0  5 

27.38     .61 

25.f)     3.0 

2.07  -.04 

37.5    9.7 

20.0 

38.57  ^.09 

71.3     3.0 

.41.08     .07 

52.7    0.4 

26.89     .38 

2-^.8     3.9 

2.05  +.01 

34.7     9.8 

30.0 

38.61     .07 

68.2     3.0 

41. 1«     .10 

53.1      0.3 

26.62  -.14 

19.4     3.4 

2.09     .06 

31.8     9.9 

Feb.  ».0 

38.70     .19 

65.2     9.9 

41.28    .13 

53.3  -0.9 

26.60  +.10 

16.0     3  4 

2.16     .10 

29.0    9.7 

li>.0 

38.85  -^.n 

62.4  -9.6 

41.43  +.16 

5 1.5    0.0 

26.82  +.34 

12.7  -3.9 

2.29  +.15 

26.3  -9.6 

98.9 

:)9.04     .91 

59.9    9.3 

41.61     .19 

5:^.4  44>.9 

27.28     .56 

9.6     3  0 

2.45     .19 

23.9    9.9 

Mar.  10.9 

39.28     .96 

57.8     1.9 

41.81     .99 

53. 1     0.4 

27.95     .77 

0.8     9.6 

2.67     .93 

21.9     1.8 

20.9 

:)9.55     .90 

.'16.2     1.4 

42.04     .94 

5-J.6     0.6 

28.82     .94 

4.4     9.1 

2.92     .97 . 

20.3     1.3 

30.4 

39.86     .39 

55. 1     0.8 

42.29     .96 

51.9     0.8 

2<).84   1.06 

2.6     1.6 

3.20     .30 

19.2    0.8 

Apr.  9.6 

40.20  4-.3S 

.54.6  -0.9 

42.57  +.98 

51.0  +1.0 

30.97+1  18 

1.3  -1.0 

3.51  +.39 

18.7  -0.9 

19.4 

40.56     .36 

54.7  -1^.4 

42.86     .90 

49  9     1.9 

32.19   1.93 

0.6  -0.4 

3.85     .34 

18.7  +0.3 

29.H 

40.93     .37 

55.4     1.0 

4).  16     .31 

48.7     1.3 

33.44   1.95 

0.5  +0.3 

4.20     .35 

19.3     0.9 

May  9.7 

41.30     .37 

56.6     1.5 

43.47     .31 

47.3     1.4 

34.68  1.99 

I.I      0.9 

4.55     .35 

20.5     1.4 

19.7 

41.66     .35 

5H.4     9.0 

43.79     .31 

45.8     1.5 

35.87   1.15 

2.3      1.5 

4.90     .35 

22.1     1.9 

99.7 

42.01  +.33 

60.6  +9.4 

44.09  +.30 

44.3  +1.5 

36.98+1.05 

4.0  49.0 

5.24  +.33 

24.2  +9.3 

June  8.6 

42.33     .30 

6:t.l     9.7 

44.39     .98 

42.9     1.5 

37.97     .91 

6.2     9.4 

5.56     .30 

26.7     S.6 

18.6 

42.61     .96 

66.0    3.0 

44.66     .96 

41.4     1.4 

38.80     .75 

8.8    9.8 

5.85     .97 

29.4     9.9 

28.6 

42.85     .99 

69.1     3.9 

44.91     .93 

40.1     1.3 

39.47     .57 

11.8     3.1 

6.11     .93 

32.4     3.1 

July  8.6 

43.04     .17 

72.3     3.3 

45.12     .90 

38.9     1.1 

39.94     .37 

15.1     3.3 

6.32    .18 

35.5     3.9 

18.5 

43.19 +.11 

75.6  +3.3 

45.30  +.15 

37.9  +0.9 

40.21  +.17 

18.5  +3.5 

6.48  +.13 

38.7  +3.9 

28.5 

43.27  +.06 

78.9    3.9 

45.43     .11 

37.0    0.8 

40.28  -.04 

22.0     3.6 

6.58     .08 

41.9    3.1 

Aug.  7.5 

43.30     .00 

82.0     3.1 

4.5.52    .07 

36.3    0.7 

40.13     .95 

25.6    3.5 

6.64  +.03 

45.0    3.0 

17.5 

43.27  -.06 

85. 1     9.9 

45.56  +.09 

35.!»     0.4 

39.79     .46 

2!K1     3.5 

6.64  -.09 

48.0     9.8 

27.4 

43.19     .11 

87.9     9.6 

45.56  -.09 

:i5.6  -N.9 

39.24     .64 

32.5    3.3 

6.59     .08 

1 

50.7     9.6 

8ept  6.4 

1 
43.05  -.16 

90.3  +9.3 

45.52  -.06 

35.4     0.0 

38.50  -.89 

35.7  +3.1 

1 
6.48  -.19 

53.2  +9.3 

16.4 

42.88     .90 

92.5    9.0 

45.44     .00 

:)5.5  -9.1 

37.61     .97 

38.6    9.8 

6.34     .16 

55.3    9.0 

26.3 

42.66     .93 

94.3     1.6 

45.33     .19 

35.7     0J9 

36.56  1.11 

41.2    9.4 

6.16     .19 

57.1     1.6 

Oct.    6.3 

42.42    .95 

95.7     1.1 

45.20     .14 

35.9    0.3 

35..'I9  l.tt 

43.4     9.0 

5.96     M 

58.5     1.9 

16.3 

42.16    .96 

96.6    0.7 

4.5.05     .15 

:il>.3    0.4 

34.12  1.30 

45.2     1.5 

5.73     .93 

59.5    0.8 

26.3 

41.89  -.97 

97.0  49.9 

44.90  -.15 

:t6.7  -0.5 

32.79-IJ5 

46.4  +1.0 

5.49  -.94 

60.0  +0.3 

Nov.  5.2 

41.63    .96 

96.9  •-•.3 

44.75     .14 

37.2    0.6 

31.41    1.37 

47.1  -H)4 

.5.25     .93 

60.1  -0.9 

15.2 

41.37     .94 

96.4     0.8 

44.62    .19 

37.8    0.0 

30.04   1.36 

47.2  -0.9 

5.02     M 

59.7     0.7 

2S.2 

41.14     .99 

95.3     1.3 

44.50     .10 

:i8.4     0.6 

28.70   1.30 

46.8    0.7 

4.81      .90 

58.7     1.1 

Deo.  5.2 

40.93     .19 

93.7     1.8 

44.41     .06 

38.9    0.6 

27.43   1.91 

45.7     1.3 

4.62     .17 

57.4     1.6 

15.1 

40.76  -.15 

91.7  -9.9 

44.35  -.05 

:«l.5  -0.6 

26.27-1.00 

44.1  -1.9 

4.46  -.14 

.55.6  -9.0 

25.1 

40.64     .11 

8U.4     9.5 

44.32  -.01 

40. 1     0.6 

25.25     .93 

42.0     9.3 

4.34     .10 

53.4     9.3 

35.1 

40.55  -.06  i 

86.7  -9.8 

44.33  +.09 

40.6  -0.6 

24.41  -.74 

39.4  -9.7 

4.25  -.06 

50.9  -9.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRAKSIT  AT  WASHINGTON. 

61»  Cygni. 

C  Cygni. 

a  Cephei. 

1  Pegaii.             1 

Mem 
Solar 
Date. 

Bight 
Asoension. 

Deollnation 

Riflfht 
Asoeiision. 

Deolixiatlon 
yorth. 

Bight 
Aaoension. 

DeoUoatloii 

Bight 
Aaoeoaiozi. 

DeoUnaUon 
Kortk, 

h      m 

21     1 

+38    12 

h     m 

21     8 

+29  46 

h     m 

21   15 

+62    6 

h      m 

21  16 

• 

+  19    19 

Jan.   0.1 

9 

55.82  -.07 

33.2  -9.3 

13.18  -.06 

33"7  -9.9 

• 

54.62  -.96 

76.7  -9.5 

B 

57.92  -.06 

6U  -1.8 

10.1 

5.5.76  -.03 

30.8    9.5 

13.13  -.03 

31.5     9.3 

54.40     .19 

74.0     9.9 

57.88  -.09 

59.3     1.9 

20.0 

55.76  +.01 

28.2    9.6 

13.12  +.01 

29.1     9.4 

54.25     .11 

71.0     3.1 

.57.88  +.09 

57.4     1.9 

30.0 

55.79     .06 

25.5    9.7 

13.15     .05 

26.7     9.4 

54.17  -.03 

67.7     3.3 

57.92     .06 

55.5     1.0 

Feb.  9.0 

55.87     .10 

22.9    9.6 

13.22     .09 

24.3     9.3 

54.18 +.05 

64.4     3.3 

.57.98     .08 

53.6     1.8 1 

19.0 

55.99  +.14 

20.4  -9.4 

i3.:i3  +.13 

22.1  -9.1 

54.27  +.13 

61.2-3.1 

58.09  +.19 

51.9  -1.6 

28.9 

56.16     .19 

18.1     9.1 

13.47     .16 

20.1     1.8 

54.44     .91 

58.2    9.9 

58.22     .15 

50.4     1.3 

Mar.  10.9 

56.36     .33 

16.3     1.7 

1.3.66     .90 

IK.5     1.4 

54.69     .99 

55.4     9.5 

58.39     .18 

49.3     i.o 

20.9 

56.61     .96 

14.8     1.9 

13.87     .93 

17.2     1.0 

55.02      35 

53.1     9.1 

58.59     .91 

48.5    0.6 

30.9 

56.89     .99 

13.8    0.7 

14.12     .96 

16.4  -0.5 

55.40     .41 

51.3     1.6 

.58.82     .94 

48.1  -0.9 

1 

Apr.   9.8 

57.20  +.39 

13.4  -0.9 

14.40  +.99 

16.1     0.0 

55.84  +.46 

.50.1  -0.0 

59.08  +.97 

1 

48.1  +0.9 

19.8 

57.53     .34 

13.5  40.4 

14.70     .31 

16.3  +0.5 

56.32     .49 

49.4  -0.3 

59.36     .99 

48.5     0.7 

29.8 

57.88    .35 

14.2    0.9 

15.01     .39 

17.0     1.0 

66.82    .51 

4!l.4  +0.3 

59.66     .30 

49.4     1.1 

May  9.7 

Oo.  *•'     .36 

15.4     1.4 

15.34     .33 

18.2     1.4 

57.34     .51 

50.0     0.9 

59.97     .31 

50.7     1.4 

19.7 

58.59      35 

17.1     1.9 

15.66     .39 

19.8     1.8 

57.85     .50 

51.2     1.5 

60.28    .31 

52.3     1.8 

29.7 

58.94  +.34 

19.2  +9.3 

15.98  +.31 

21.8  +9.9 

58.34  +.48 

52.9  +9.0 

60.59  +.30 

54.2  +9.1 

June  8.7 

59.26     .39 

21.7     9.6 

16.29     .30 

24.1     9.5 

58.81     .44 

55.2     9.4 

60.89     .90 

56.3    9.3 

18.6 

59.57     .98 

24.5    9.9 

16.57     .97 

26.6    9.7 

59.C2     .39 

57.8    9.8 

61.17     .97 

58.7    9.4 

28.6 

59.83     .94 

27.5     3.1 

16.83     .94 

29.4    9.8 

59.58    .33 

60.8    3.1 

61.43    .94 

61.2     9.5 

July  8.6 

60.06     .90 

30.6     3.9 

17.04     .90 

32.2     9.9 

59.88     .96 

64.1     3.4 

61.65    .90 

63.7    9.5 

18.6 

60.24  +.15 

33.8  +3.9 

17.22  +.15 

35.1  -HI.9 

60.10  +.18 

67.6  +3.5 

61.84  +.16 

66.2  +9  5 

28.5 

60.37    .10 

37.0    3.9 

17.35     .11 

37.9     9.8 

60.24     .10 

71.2    3.6 

61.98     .19 

68.6    9.4 

Ang.  7.5 

60.45  +.05 

40.2    3.1 

17.43    .06 

40.7     9.7 

60.31  +.09 

74.8     3.6 

62.08     .06 

70.9    9.9 

17.5 

60.47     .00 

4.3.1     9.9 

17.47  +.01 

43.2    9.5 

60.2i)  -.06 

78.3     3.5 

62.13 +.03 

73.0    9.0 

27.4 

60.44  -.06 

45.9     9.7 

17.45  -.04 

45.6    9.3 

60.19     .13 

81.7     3.3 

62.14  -.01 

75.0     1.8 

Sept  6.4 

60.37  -.09 

48.5  +9.4 

17.40  -.08 

47.7  -W.0 

60.02  -.91 

84.9  +3.1 

62.10 -.05 

76.6  +1.5 

16.4 

60.25     .13 

50.7     9.0 

17.30     .11 

49.6     1.7 

59.78     .97 

87.8    9.8 

62.03     .09 

78.1     1.3 

26.4 

60.10     .17 

52.6     1,7 

17.17     .15 

51.1      1.4 

59.48     .33 

90.4     9.4 

61.93     .19 

79.3     1.0 

Oct.    6.3 

59.92    .19 

54.1     1.3 

17.01     .17 

52.3    1.0 

59.13     .37 

92.7     9.0 

61.80    .14 

80. 1     0.7 

16.3 

59.72    .91 

55.1     0.9 

16.83    .18 

53.1     0.6 

58.74     .40 

94.4     1.5 

61.65    .15 

80.6    0.4 

26.3 

59.51  -.91 

55.8  +0.4 

16.64  -.19 

53.5  -H).9 

58.32  -.49 

95.7  +1.0 

61.49  -.16 

60.8  +«.l 

Nov.  5.3 

59.30    .91 

56.0     0.0 

16.45     .19 

5.3.5  H).l 

57.89     .43 

96.4  +0.5 

6I.:)2    .16 

80.7  -0.3 

15.2 

59.09     .90 

55.7  -0.5 

16.27     .18 

5:).  i     0.5 

57.46     .43 

96.6  -0.1 

61.17     .15 

80.3    0.6 

25.2 

58.90     .18 

55.0     1.0 

16.10     .16 

52.4     0.9 

57.03     .41 

96.2    0.7 

61.02    .14 

79.6    0.9 

Dec.   5.2 

58.73     .16 

5.3.8     1.4 

15.95     .14 

51.2    1.3 

56.64     .38 

95.2     1.9 

60.90    .19 

78.5     1.9 

15.1 

58.58  -.13 

52  2-1.8 

15.82-.il 

49.7  -1.6 

56.27  -.34 

93.7  -1.8 

60.79  -.00 

77.2  -1.4 

25.1 

58.47    .09 

50.2    9.1 

15.73     .06 

47.8     1.0 

55.96     .99 

91.7     9.3 

60.71     .06 

75.7     1.6 

35.1 

58.40  -.05 

4H.0  -9.4 

15.66  -.04 

45.7  Hi.9 

65.70  -M 

89.2  -9.7 

60.67  -.03 

74.0  -1.8, 
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/3Aq 

uarii. 

0  Cephei. 

^  Aqaarii. 

e  PegaaL 

H6MI 

SoUr 
Date. 

IliKht 
Ascension. 

Deolination 
South. 

Riffbt 
Ascension. 

Declination 
North. 

Kight 
Ascvnsion. 

Deolination 
SotUh. 

Bigbt 
Ascension. 

1 
Declination  ' 
North. 

h     m 

21  25 

O           / 

-63 

h     m 

21  27 

O          i 

+70    4 

h      m 

21  31 

O            t 

-  8  20 

h     m 

21  38 

+    9  22 

Jan.   0.1 

s 
44.02  -.03 

26!o  -0.7 

s 
11.21  -.49 

47.8  -9.4 

61.72 -.03 

58.4  -0.5 

s 
45.08  -.05 

IL2-1.3 

10.1 

44.01     .00 

25  7     0,6 

10.83     .&! 

45.1     9.8 

51.71     .00 

58.9    0.5 

45.04  -.09 

9.9     1.3 

20.1 

44.03  •I'.OS 

26.3     0.5 

10.55     .93 

42.2     3.1 

51.72  +.03 

59.3    0.4 

4.5.04  4-.01 

8.5     1.4 

30.0 

44.07     .06 

26.7     0.4 

10.38  -.19 

39.0     3.3 

51.76     .06 

59.7    0.3 

.45.06     .04 

7.2     1.3 

Feb.   9.0 

44.15     .09 

27.1     0.3 

10.32     .00 

3.5.6     3.3 

61.83    .00 

59  9  -0.1 

45.11     .07 

5.9     1.9 

10.0 

44.25  +.19 

27.3  -0.1 

10.38  +.19 

32.3  -3.9 

51.93  +.ld 

60.0    0.0 

4.5.20  +.10 

4 

4.8  -1.0 

38.9 

44.39     .15 

27.3  +0.1 

10.56     .93 

29  2    3.0 

52.06     .15 

59.8  +0.9 

45.31     .13 

3.9    0.8 

Mar.  10.9 

14.56     .18 

27.1     0.3 

10.84     .34 

26.2    9.7 

52.2:i     .18 

59.5    0.4 

4.5.46     .16 

3.3     0.5 

20.9 

44.75     .91 

26.7     0.6 

1 1 .2:)     .44 

23.7     9.3 

52.42     .91 

58.9     0.7 

45.64     .19 

2.9  -0.9 

1 

:)0.9 

44.98     .94 

26.0    0.8 

11.71     .98 

21.6     1.8 

52.64     .93 

58.1     0.9 

ib.tio     .99 

2.9  +0.9 

Apr.   9.8 

45.83  +.90 

2.5.1  +1.0 

12.27  H.50 

20.1  -1.9 

52.89  +.96 

57.1  +1.1 

46.09  +.95 

3.3  +0.5 

19.8 

45..'V0     .96 

24.0     1.9 

12.89     .64 

19.2  -0.6 

5.3.16     .98 

55.9     1.3 

46.35     .97 

4.0    0.9 

^.8 

45.79     .30 

22.6     1.4 

1.3.54     .08 

18  H     0.0 

53.45     .30 

54.5     1.5 

46.64     .99 

5.0     1.9 

May   9.8 

46.09     .31 

21.1     1.0 

14.22     .67 

19.2  +0.6 

53.75     .31 

5:1.0     1.6 

46.94     .30 

6.3     1.5 

19.7 

46.40     .31 

19.5     1.7 

14.89     .66 

20.1      1.9 

54.07     ^1 

51.3     1.7 

47.24     «3I 

7.9     1.7 

•29.7 

46.72  +.31 

17.8  +1.7 

15.54  +.63 

21.6  +1.6 

54.38  +.31 

49.7  +1.7 

47.55  +.31 

9.8  +1.9 

June  8.7 

47.02     .30 

16.1     1.7 

16.14     .57 

23.6     9.3 

54.69     .30 

48.0     1.7 

47  86     .30 

11.8    9.1 

1          18.6 

47.31     .98 

14.4     1.7 

16.69     .50 

26. 1     9.7 

54.99     .98 

46.3     1.6 

48.14     .98 

13.9    9.1 

28.6 

47.58     .95 

12.8     1.6 

17.16     .43 

29.0     3.0 

55.26     .96 

44.b     1.5 

48.4 1     .96 

16.1     9.9 

July  8.0 

47.82     .99 

11.3     1.4 

17.54     .34 

32.2     3.3 

5o.5l     .93 

43.3     1.3 

48.66     .93 

18.2    9.1 

• 

18  6 

48.03  +.19 

9.9  +1.3 

17.84  +.94 

:15.6  +3.5 

55.72  +-.19 

42.1  +1.9 

48.86  +.19 

20.4  +9.0 

28.5 

48.19     .15 

8.8     1.1 

18.02     .13 

39.2    3.6 

.55.m)     .15 

41.0     1.0 

49.03     .15 

22.3     1.9 

Aug.  7.5 

48.32    .10 

7.8    0.9 

18.10  +.03 

42.9     3.7 

56.03     .11 

40.2    0.7 

49.15     .10 

24.2     1.8 

17.5 

48.39     .00 

7.1     0.6 

18.07  -.Od 

46.5     3.6 

56.11     .06 

39.5    0  5 

49.24     .06 

25.9     1.6 

87.5 

48.43  +.01 

6.5     0.4 

17.94     .18 

50. 1     3.5 

.56.15 +.02 

39.1     0.3 

49.27  +.09 

27.3     1.3 

Sept.  6.4 

48.42  -.03 

6.2  +0.9 

17.70  -.98 

r>3..5  •f3.3 

56.15 -.09 

38.9  +0.1 

49.27  -.09 

28.5  +1.1 

i          16.4 

48.37     .06 

6.0  +0.1 

I7.:W     .37 

56.6     3.0 

56.11     .06 

38.8    0.0 

49.23     .06 

29.5    0.9 

26.4 

48.29     .09 

6.0  -0.1 

16.97     .45 

59.5     9.7 

5<>.03     .00 

39.0  -0.9 

49.15     .00 

30.3    0.6 

Oct.    6.3 

48.18     .19 

6.2    0.9 

16.48     .51 

62.0     9.3 

55.9  J     .11 

39.2    0.3 

49.05     .11 

30.8     0.4 

16.3 

48.06     .13 

6.5     0.3 

15.94     .56 

04.0     1.8 

5.5.81     .13 

39.6    0.4 

48.92     .13 

31.1  +0.1 

26.3 

47.92  -.14 

6.9  -0.4 

15.36  -.60 

6.5.6  +1.3 

55.67  -  14 

40.1  -0.5 

48.79  -.14 

31.1  -0.1 

Nov.  5.3 

47.78     .14 

7.4     0.5 

14.74     .09 

66.7     0.8 

55.53     .14 

40.6     0.6 

48.64     .14 

30.9     0.3 

15.2 

47.65     .13 

8.0     0.6 

14.12     .69 

67.2  +0.9 

55.40     .13 

41.2    0.6 

48.50     .13 

^30.5    0.5 

25.2 

47.52     .11 

8  6    0.6 

13.50     .61 

67.1  -0  4 

5E.27     .19 

41.8     0.6 

48.37     .19 

29.9     0.7 

Dec.  6.2 

47.42    .00 

9.2    0.7 

12.90     .58 

,     m.4     1.0 

.55.17     .10 

42.4     0.6 

48.26     .11 

29.0     0.9 

15.2 

47.34  -.07 

9.9  -0.7 

t2.:)5  -.53 

05.1  -1.5 

55.08  -.07 

43.0  -0.6 

48.16  -.09 

28.0  -1.1 

85.1 

47.28     .04 

10.6    0.7 

11.85     .46 

63.3     9.1 

55.02     .05 

43.6     0.6 

48.08     .06 

26.9     1.9 

35.1 

47.25  -.01 

1 1 .2  -0.6 

11.42 -.38 

61.0  -9.6 

54.il9  -.09 

44.2  -0.5 

48.03  -.04 

25.6  -1.3 
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11  Cephei. 

H  Capr 

ioorni. 

79  Draconis. 

a  Aq 

narii. 

Mmd 

SolAT 

Date. 

Right 
ABcension. 

DeoUnatioii 
North, 

Bight 
AflcenBion. 

Deolination 
South, 

Right 
Aaoension. 

Nvrth, 

Right 
Atoeaaiou. 

OeolioAiiou 
South, 

h     m 

21  40 

Q           1 

+70  47 

h     III 

21  47 

O           t 

-14     3 

h     m 

21  51 

+73    10 

h      xn 

22    0 

O            1 

—  0  51 

Jan.   0.1 

li 

15.58-45 

86.3  -9.9 

8 

15.88  -.04 

79.7  -0.3 

8 

26.42  -.56 

• 

64.0  -«.l 

s 
6.16  -.06 

2r.'6  -0.9  ' 

10. 1 

15.17     .37 

83.9    9.6 

15.85  -.09 

80.0     0.9 

25.90     .46 

61.7     9.5 

6.11  -.09 

22.4    0.8 

20.1 

14.83     .9B 

81.0     3.0 

15.85  +.01 

80.1  -0.1 

25.49     .35 

58.9     9.9 

6.09     .00 

23.2    0.8 

30.0 

14.62     .17 

77.9     3.9 

15.88     .04 

80.1  +0.1 

25.20     .93 

55.9     3.9 

6.10  +.09 

24.0    0.7 

Feb.  9.0 

14.52 -.04 

74.6     3.3 

15.94     .07 

79.9     0.3 

25.03  -.09 

52.6     3.3 

6.14     .05 

24.6    0  5 

1 

19.0 

14.54  -l-.OS 

71.3  -3.3 

16.03  +.10 

79.6  +0.4 

25.01  +.05 

49.3  -3.3 

6.21  +.08 

25.0  -0.3 

Mar.  1.0 

14.68     .90 

68.1     3.1 

16.15     .14 

79. 1     0.6 

25.12     .18 

46.1     3.1 

6.31     .11 

25.2  -0.1 

10.9 

14.94     .39 

65.1     9.8 

16.30     .17 

78.3     0.8 

25.38     .39 

43.1     9.0 

6.44     .15 

25.3  +0.1 

20.9 

15.31     .49 

62.5     9.4 

16.48     .90 

77.4     1.0 

25.76     .44 

40.3     9.5 

6.60     .18 

25.1     0.4 

30.9 

15.78     .51 

60.3     1.0 

16.70     .93 

76.3     1.9 

26.25    .55 

38.0     9.1 

6.60     .91 

24.6    0.6 

Apr.  9.9 

16.34  +.59 

58  6  -1.4 

16.94  +.96 

75.0  +1.4 

26.85  +.64 

36.2  -1.5 

7.02  +.94 

23.8  40.9 

19.8 

16.96     .64 

57.5    0.8 

17.21     .98 

73.6     1.5 

27.5:^     .71 

34.9     1.0 

7.27     .96 

22.8     I.I 

298 

17.63     .68 

57.1  -0.9 

17.50     .30 

72.0    1.6 

28.27     .75 

34.3  -0.4 

7.55     .98 

21.5     1.4 

May  9.8 

18.32     .70 

57.2  +0.4 

17.81     .31 

70.4     1.7 

29.04     .78 

34.2  +0.3 

7.84     .30 

20.0     1.6 

19.7 

19.02     .60 

57.9     1.0 

18.12     .39 

68.7     1.7 

29.82     .77 

34.8    0.0 

8.15     .31 

18.3     1.7 

89.7 

19.70  •I-.06 

59.3  +1.6 

18.45  +.99 

67.0  +1.7 

30.59  +.75 

36.0  +1.4 

8.46  +.31 

16.5  +1.6 

June  8.7 

20.34     .61 

61.2    9.1 

18.77     .31 

65.4     1.6 

31.32     .70 

37.7     1.9 

8.77     .90 

14.6    1.9 

18.7 

20.92     .55 

63.5    9.6 

19.08     .30 

63.8     1.6 

31.99     .63 

39.9    9.4 

9.07     .99 

12.7     1.0 

28.6 

21.44     .47 

66.3    9.0 

19.37     .98 

62.4     1.3 

32.58     .54 

42.6    9.8 

9.36     .97 

10.8    1.9 

July  8.6 

21.86    U» 

69.4     3.9 

19.63     .95 

61.2    1.1 

33.09     .45 

45.6    3.9 

9.61      .94 

9.0     1.8 

18.6 

22.19  +.98 

72.8  +3.5 

19.86  +.91 

60.2  +0.9 

33.48  +.34 

48.9  +3.4 

9.84  +.91 

7.3  +1.6 

28.6 

22.42    .17 

76.4     3.6 

20.06    .17 

59.4     0.7 

33.76     .99 

52.4     3.6 

10.03     .17 

5.6     1.4 

Aug.  7.5 

22.54  +.00 

80.0     3.7 

20.21     .13 

58.8    0.4 

33.92  +.10 

56. 1     3.7 

10.19     .13 

4.4     1.9 

17.5 

22.55  -.05 

83.7     3.6 

20.31     .08 

58.5  +0.9 

33.iH)  -.09 

69.8     3.7 

10.29     .09 

3.3     1.0 

27.5 

22.45    .15 

87.3     3.5 

20.37  +.04 

58.4    0.0 

33.87     .14 

6:).4    3.6 

10.36  +.04 

2.4     0.8 

Sept  6.4 

22.25  -.95 

90.8  +3.4 

20.38  -.01 

5H.5  -0.9 

33.67  -.96 

67.0  +3.5 

10.38    .00 

1.7  +0.6 

16.4 

21.95    .95 

94.1     3.1 

20.36    .05 

58.7    0.3 

33.36     .37 

70  4     3.3 

10.:%  -.04 

1.2     0.4 

26.4 

21.55    .43 

97.1     9.8 

20.29     .08 

59.1     0.5 

32.94     .46 

73.5     3.0 

10.31      .07 

0.9  +«.9 

Oct.    6.4 

21.08    .50 

99.8    9.5 

20.20     .10 

59.7    0.6 

32.43     .55 

76.3     9.6 

10.23     .00 

0.8    0.0 

16.3 

20.55    .56 

102.0    9.0 

20.09     .19 

60.3     0.6 

31.84     .69 

78.7     9.9 

10.12     .11 

0.9  -0.9 

26.3 

19.96  -.60 

103.8  +1.5 

19.96  -.13 

60.9  -0.6 

31.18  -.68 

80.7  +1.7 

10.00  -.19 

1.2-0.3 

Nov.  5.3 

19.34     .63 

105.0     1.0 

19.82    .14 

61.6    0.6 

30.48     .71 

82.2     1.9 

9.87     .19 

1.6     0.4 

15.3 

18.70    .64 

105.7  +0.4 

19.68     .13 

62.2    0.6 

29.70     .73 

8:).l  +0.6 

9.74     .13 

2.1      0  5 

25.2 

18.06    .63 

105.8  -0.9 

19.56    .19 

62.8    0.6 

29.02    .Ti 

mA  0.0 

9.62     .19 

2.7     0.6 

Deo.  5.2 

17.44     .61 

105.4     0.8 

19.45    .10 

63.3    0.5 

28.29     .71 

83.1  -0.6 

9.50     .11 

3.4    0.7 

15.2 

I6.a5  -.56 

104.3  -1.4 

19  35  -.08 

63.8  -0.4 

27.60  -.67 

82.3  -1.9 

9.41  -.00 

4.2  -0.8 

25.1 

16.31      .50 

102.7     1.9 

19.28     .06 

64.2    0.3 

26.96     .60 

80.8     1.7 

9.*33     .07 

5.0     0.8 

35.1 

15.85  -.49 

100  5  -9.4 

19.24  -03 

64.5  -0.9 

26.39  -.59 

78.8  -9.3 

9.27  -.04 

5.8  -«.9 , 

EIXED  STARS,   1890. 


361 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

■ 

a  Gruis. 

0  Aquarii. 

ir  Aq 

uarii. 

If  Aquarii.             ^ 

Mmd 
Solar 
Dftte. 

Right 
AMMnaion. 

DecllnatloD 
South. 

Right 
AMemtoii. 

Deolioation 
South. 

Right 
Aaoenaion. 

I>eelinatiou 
North. 

Right 
Aaoenaiou. 

Declination 
South. 

h     m 

22     1 

-47*  29 

h     m 

22  10 

O          / 

-  8  19 

h     m 

22  19 

O           1 

+  0  48 

h     ID 

22  29 

0       / 

-  0  40 

Jan.   0.1 

B 

15.30  -.10 

53.7  -t-KO 

B 

59.87  -.00 

60.3  -0.5 

8 

37.78  -.07 

69.9  -0.0 

8 

40.48  -.06 

71.0  -0.8 

10.1 

15.99     .06 

59.3     1.5 

59.89    .04 

60.8    0.4 

37.73     .05 

69.0    0.8 

40.49     .06 

71.8    0^ 

90.1 

15.18  -.OS 

50.6     1.0 

59.80  -.01 

61.9    0.3 

37.69  -.00 

61.9     0.8 

40.38  -.03 

79.5    0.7 

30.0 

15.19  ^M 

48.7    9.0 

59.80  4.00 

61.5    0.9 

37  68  4.01 

60.4     0.7 

40..36     .00 

73.9    0.6 

Feb.  9.0 

15.94     .07 

46.6    9.9 

59.83     .06 

61.6  -0.1 

37.70     .03 

59.7    0.6 

40.37  4.09 

73.7    0.5 

19.0 

• 

15.34  +.10 

44.9  4«.4 

50.89  4.00 

61.6  40.1 

37.75  4.06 

59.9  -0.4 

40.41  +.06 

74.9  -0.3 

Mar.  1.0 

15.48    .17 

41.8    9.5 

59.98     .11 

61.4     0.3 

37.83     .00 

58.9  -0.9 

40.48     .00 

74.4  -0.1 

10.9 

15.67     .90 

39.9    9.5 

60.11     .14 

61.0    0.5 

37.94     .13 

58.8    0.0 

40.58     .19 

74.4  +0.1 

90.9 

15.91     .90 

36.7    9.5 

60.96     .17 

60.3    0.0 

38.08     .16 

59.0  40.3 

40.71     .15 

74.1     0.4 

30.9 

16.18     .90 

34.9    9.5 

60.45     .90 

59.4     1.0 

38.96     .10 

59.4     0.6 

40.88     .18 

rj.6     0.6 

Apr.   9.9 

16.49  •i-.ao 

31.7  49.4 

60.67  4.93 

68.3  41.9 

38.47  4.99 

60.1  40.0 

41.08  4.99 

79.8  40.0 

19.8 

16.84     .37 

99.4     9.9 

60.S)9     .90 

57.0     1.4 

:)8.7I      .96 

61.1     1.1 

41.39     .96 

71.8     1.9 

99.8 

17.99    .40 

97.3,    9.0 

61.19     .90 

55.5    1.0 

38.97     .98 

69.3     1.4 

41.58    jsrr 

70.5     1.4 

May   9.8 

17.63     .49 

95.4     1.0 

61.49     .30 

53.8     1.7 

39.96     .30 

63.8     1.6 

41.86     .90 

69.0     1.6 ' 

19.7 

18.06     .43 

9:1.7    1.5 

61.80     .31 

59.1     1.0 

39.56     .31 

65.5     1.8 

49.16     .31 

67.9     1.8 

99.7 

18.49  •I-.43 

99.4  41.9 

69.11  4.30 

50.9  41.0 

39.87  4.31 

67.3  41.0 

49.47  4.31 

65.4  41.0 

June  8.7 

18.99     .43 

91.4     0.0 

09.43     .31 

48.4     1.8 

40.19     .31 

69.3    9.0 

49.79    .31 

6:).5    9.0 

18.7 

19.35     .41 

90.8    0.4 

09.74     .30 

46.6     1.7 

40.49     .30 

71.3     9.0 

43.10     .30 

61.5    9.0 

98.6 

19.75     .30 

90.6  40.1 

63.04     .90 

44.9    1.0 

40.79     .98 

73.9     1.0 

43.:)9     .90 

59.5     1.0 

July  8.6 

90.11     .30 

90.7  -0.3 

63.31     .96 

43.4     1.5 

41.06     .96 

75.1     1.0 

43.67     .96 

57.7     1.8 

18.6 

90.44  -¥.» 

91.9-0.7 

63.55  4.99 

49.0  41.3 

41.30  4.99 

76.9  41.7 

43.99  4.S3 

55.9  41.7 

98.6 

90.79    .96 

99.1     1.1 

63.75     .10 

40.8    1.1 

41.50     .10 

7H.6     1.6 

44.13    M 

54.3     1.5 

Aag.  7.5 

90.93    .19 

93.4     1.4 

63.09     .14 

39.8    0.8 

41.67     .15 

80.1     1.4 

44.31     .16 

59.9     1.3 

17.5 

91.09    .13 

94.9     1.0 

64.04     .10 

39.1     0.6 

41.80     .10 

81.3     1.9 

44.45     .11 

51.7     1.1 

97.5 

91.19  •l-.OO 

96.6     1.0 

64.19     .00 

38.6    0.4 

41.88     .00 

89.4     0.0 

44.54     .07 

50.7     0.0 

Sept  6.4 

91.99    .00 

98.5  -1.0 

64.16  4.00 

38.3  40.9 

41.!)9  4.00 

83.9  40.7 

44.59  4.09 

49.9  40.0 

16.4 

91.19  -.00 

30.4     10 

64.15 -.00 

38.3    0.0 

41.99 -.09 

8:1.8    0.5 

44.60  -.01 

49.4     0.4 

96.4 

91.10    .11 

39.4     1.0 

64.11     .00 

38.4  -0.9 

41.88     .06 

84.9    0.3 

44.58     .04 

49.1  40.9 

Oct.    6.4 

90.97     .15 

34  9     1.0 

64.04     .00 

38.7    0.3 

41.89     .00 

84.4  40.1 

44.59     .07 

49.0     0.0 

16.3 

90.8(»    .10 

35.9     1.0 

63.94     .11 

39.1     0.5 

41.73     .10 

84.4  -0.1 

44.43     .00 

49.1  -0.9 

96.3 

90.59  -.91 

37.3  -1.3 

63.83  -.19 

39.6  -0.0 

41.69  -.19 

84.9  -0.3 

44.33  -.11 

49.3  -0.3 

Nov.  5.3 

90.38    jm 

:)8.5     1.0 

6:).70     .13 

40.9    0.0 

41.49     .19 

8:1.8    0.4 

44.99     .19 

49.7    0.4 

15.3 

90.16    .90 

39.3    0.0 

63.57     .13 

40.8    0.0 

41.37     .19 

83.4     0.5 

44.10     .19 

50.9    0.5 

ies.9 

19.94     .91 

39.6  -0.9 

63.45     .19 

41.5    0.0 

41.95     .19 

89.8    oio 

43.98     .19 

50.8    0.6 

Deo.  5.9 

19.74     .10 

39.6  40.9 

63.34     .11 

49. 1     0.0 

41.13     .11 

89.1     0.7 

4:1.86     .11 

• 

51.4    0.7 

15.9 

19.57  -.16 

39.9  40.0 

63.94  -.00 

49.7  -0.0 

41.03 -.00 

81.4  -0.0 

4.S.76  -.10 

59.9  -0.7 

95.1 

19.44     .19 

38.4     1.0 

63.16     .07 

43.3    0.51  40.94     .00 

80.6    0.0 

43.67     .00 

69.9    0.8 

35.1 

19.33  -.00 

37.9  41.3 

63.10 -.06 

43.8  -0.5 

1  40.88  -.00 

79.7  -0.0 

43.60  -.00 

53.7  -0.8 
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226Cephei(B.) 

CPegasi. 

tCephei. 

^  Aqi 

tiarii. 

Mean 
SoUr 
Date. 

! 

Right 
Aaoension. 

Declination 
North. 

RifSht 
Ascension. 

Declination 
yorth. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

DaolinAtion  i 
South. 

b      III 

22  30 

+75^  39 

h      Di 

22  35 

+  10  15 

h      ni 

22  45 

+65  36 

h      ni 

22  46 

O          / 

-89 

Jan.   0.2 

■ 

17.47  -.74 

44''9  -1.5 

■ 
56.88  -.09 

22'.0  -1.1 

« 

43.65  -.41 

88'.'4  -1.4 

s 
50.88  -.06 

63.2-0.5 

.      lO.I 

16.76     .65 

43.1     9.1 

56.80     .06 

20.8     1.9 

43.26     .37 

86.6    9.0 

50.81      .06 

63.7    0.4 

20.1 

16.16      .54 

40.8     9.5 

56.76     .04 

19.6     1.9 

42.92     .31 

84.4     9.4 

50.75     .04 

64.0    0.3 

30.1 

15.67     .41 

38.1     9.9 

56.72  -.09 

18.4     1.9 

42.65     .94 

81.8    9.7 

50.73  -.09 

64.3  -0.9 

Feb.  9.1 

15.33     .97 

35.1     3.1 

56.71  +.01 

17.3     1.1 

42.45     .16 

78.9     3.0 

50.72  +.01 

64.4     0.0 

19.0 

15.14  -.11 

31.9-3.9 

56.74  +.04 

16.3  -1.0 

42.33  -.07 

75.9  -3.1 

50.75  +.04 

64.3  +0.9 

Mar.  1.0 

15.11  4-.06 

28.6    3.9 

56.80    .07 

15.4     0.6 

42.31  +.03 

72.8     3.1 

50.80     .07 

64.0    0.4 

11.0 

15.25     .99 

25.5     3.1 

56.89     .11 

14.7     0.5 

42.39     .19 

69.8    9.0 

50.89     .10 

63.6    0.6 

20.9 

15.55     .38 

22.5    9.6 

57.02     .14 

14.4  -0.9 

42.56     .99 

66.9    9.7 

51.01     .14 

62.8    0.8 

30.9 

16.00     .59 

19.9     9.4 

57.18     .18 

14.3  +0.1 

42.82     .31 

64.4    9.3 

51.16    .17 

61.9    4.1 

Apr.  9.9 

16.59  •f-.64 

17.7  -«.0 

57.38  +.91 

14.5  +0.4 

43.17  +.38 

62.3  -1.9 

51.35 +.90 

60.7  +1.3 

19.9 

17.29     .75 

15.9     1.5 

57.61     .94 

15.1     0.8 

43.60     .46 

60.7     1.4 

51.57     .94 

59.3     1.5 

29.8 

18.09     .63 

14.8     0.0 

57.87     .97 

16.1     1.1 

44.09     .51 

59.6    0.6 

51.83     .97 

57.7     1.7 

May  9.8 

18.94     .66 

14.2-0.3 

58.15     .99 

17.3     1.4 

44.63     .56 

59.1  -0.9 

52. 1 1     .90 

56.0     1.6 

19.8 

19.84     .90 

14.2  +0.3 

58.45    .31 

18.8     1.6 

45.20     .58 

59.2  +0.4 

52.41     .31 

54.1     1.9 

29.8 

20.74  •I-.69 

14.8  40.0 

58.76  +.31 

20.6  +1.9 

45.78  +.58 

59.8  +0  9 

52.72  +.39 

! 
52.2  +1.9 

June  8.7 

21.63     .86 

16.1     1.5 

59.08     .31 

22.5     9.0 

46.37     .57 

61.1      1.5 

53.04     .39 

50.3     1.9* 

18.7 

22.47     .61 

17.8     9.0 

59.39     .30 

24.6     9.1 

46.93     .55 

62.8    9.0 

53.35     .31 

48.4     1.9 

28.7 

23.24     ,n 

20.1     9.5 

59.68     .99 

26.8    9.9 

47.46     .50 

65.1     9.4 

53.66     .30 

46.6     1.6 

July  8.6 

23.92     .63 

22.8    9.0 

59.96     .96 

29.0     9.9 

47.94     .45 

67.7     9.6 

53.95     .96 

44.9     1.6 

1 

18.6 

24.49  -t-.59 

25.8  •I-3.9 

60.21  +.93 

31.2  +9.1 

48.:)6  +.38 

70.7  +3.1 

54.21  +.95 

1 
43.4  +1.4  . 

28.6 

24.95     .39 

29. 1     3.4 

60.43     .90 

33.3     9.0 

48.71     .31 

74.0     3.4 

54.45     .91 

42.0     1.9 

Aug.  7.6 

25.27     .96 

32.7     3.6 

60.61     .16 

35.3     1.0 

48.98     .93 

77.5    3.6 

54.64     .16 

41.0    0.0 

17.5 

25.46  4-.19 

36.4     3.7 

60.74     .11 

37.1     1.7 

49.17     .15 

81.1     3.6 

54.80     .14 

40.2    0.7 

27.5 

25.52  -.01 

40.1     3.7 

60.ti4     .07 

38.7     1.5 

49.27  +.06 

84.8     3.7 

64.91     .09 

39.6    0.5 

Sept  6.5 

25.43  -.16 

43.9  +3.7 

60.89  +.03 

40.1  +1.3 

49.29  -.09 

88.4  +3.6 

54.98  +.05 

89.2  +0.9 

16.5 

25.22    .96 

47.5     3.6 

60.90  -.01 

41.3     1.0 

49.23     .10 

92.0     3.4 

55.01  +.01 

39.1     0.0 

26.4 

24.87     .40 

51.0     3.4 

60.88    .04 

42.2    0.8 

49.08     .18 

95.3     3.9 

55.00  -.03 

.39.2  -0.8 

Oct.    6.4 

24.41     .51 

54.2    3.1 

60.82    .07 

42.9    0.6 

48.87     .95 

98.5     3.0 

54.96     .06 

39.5    0.4: 

16.4 

23.84     .61 

57.1     9.7 

60.74     .09 

43.3'    0.3 

48.59     .31 

101.3     9.6 

64.89     .06 

40.0    0.5' 

26.3 

23.18  -.70 

59.6  +9.3 

60.64  -.11 

43.6  +0.1 

48.25  -.36 

103.7  +9.9 

54.80  -.10 

40.5  -0.6 

Nov.  5.3 

22.44     .77 

61.6     1.6 

60.52     .19 

43.6  -0.1 

47.87     .40 

105.7     1.7 

54.69     .11 

41.1     0.6' 

15.3 

21.64     .61 

63.2     1.9 

60.40     .19 

43.3     0.3 

47.45     .43 

107.1      1.9 

54.58     .19 

41.8    0.7 

25.3 

20.81     .64 

64.1     0.7 

60.27     .19 

42.9     0.5 

47.00     .45 

108.1     0.6 

54.46     .19 

42.5    0.7 

Dec.  5.2 

19.96     .85 

64.5  +0.1 

60.15     .19 

42.3     0.7 

46.55     .46 

108  5  +0.1 

54.34  -.11 

43.2    0.7 

15.2 

19.11  -.63 

64.3  -0.5 

60.04  -.11 

4 1 .5  -0.9 

46.09  -.45 

108.2  -0.5 

54.24  -.10 

43.8  -0.6 

25.2 

18.30     .78 

63.4     1.1 

59.94     .10 

40.6     1.0 

45.6r>     .43 

107.4     1.1 

54.14     .09 

44.4    0.6 

35.2 

17.55  -.71 

62.0  -1.7 

59.86  -.09 

39.5  -l.l 

45.23  -.39 

106.3  -1.6 

54.06  -.07 

44.9  -0^ 
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1 

1 

1 

1 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
I>ate. 

a  Pisciff  i 
{Foma 

\uBtralit. 
Ikaut.) 

'  Declination 
8ovAh. 

1 

1 

aPe 
{Hat 

gaai. 
Za6.) 

oCe 

phei. 

1  Deolinatiou 
i^orfA. 

1 

0Pi» 

Declination 
Vvrtk. 

BiRht 

AaoMisiou. 

Blffbt 
ABoention. 

DeoUnatioD 

Right 
Afloeoaion. 

Riffht 
Aacenaiou. 

h     m 

22  51 

1-30  12 

1 

h     m 

22  59 

+ 14   36 

fa      m 

23  14 

+67  30 

li      m 

23  22 

<»       2 

+  5  46 

Jan.   0.3 

32.44  -.10 

.34.9  +0.9 

• 
15.33  -.10 

45.5  -l.l 

a 
4.71  -.47 

45.9  -l.p 

■ 
21.83  -.10 

22.9  -0.9 

lO.I 

32.35     .06 

'     34.5     0.5 

15.23     .08 

44.3     1.9 

4.25     .44 

44.5     1.6 

21.73     .09 

22.0     0.9 

90.1 

3-^.29     .05 

33.0     0.8 

1 

15.16     .06 

43.1     1.3 

3.84     .38 

42.7    9.1 

21.65     .07 

21.1     09 

30.1 

.32.25  -.00 

'     32.9     1.0 

15.11      .04 

41.8     1.3 

3.49     .31 

'     40.4     9  5 

21.59     .05 

20.3     0.8 

Fell.  9.1 

32.24  4-.0I 

31.8     1.3 

1 

15.08  -.01 

40.5     1.3 

3.21      .93 

1     :n.7     9.8 

21.55 -.03 

19.5    0.7 

19.0 

32.26  +.04 

1 

30.4  +1.5 

15.08  +.09 

:i9.2  -1.9 

3.02  -.14 

:M.8  -9.0 

21. .53     .00 

.     18.8  -0.6 

Mar.   1.0 

32.32     .07 

28.8     1.7 

15.11      .05 

38.2     1.0 

2.92  -.04 

1     31.7     9.0 

21. .54  +.03 

18.3    0.4 

11.0 

32.41     .11 

26.9     1.9 

15.18     .06 

37.3    0.8 

2.93  +.06 

28.7     9.0 

21.59     .06 

18.0  -0.9  . 

21.0 

32.55     .lA 

25.0    9.0 

15.28     .19 

:)6  7     0.5 

3.04     .17 

'     2.5.8    9.8 

21.67     .10 

17.9  +0.1 

30.9 

32.72     .19 

22.9    9.1 

15.42     .16 

:)6.3  -0.9 

3.26     .97 

,     23. 1     9.5 

21.79     .14 

18.0     0.3  , 

Apr.   9.9 

32.92  +.99 

20.7  +9.9 

15.60  +.90 

:)6.3  +0.9 

.'.uB  +.38 

20.8  -9.1 

21.94  +.18 

18.5  40.6 

19.9 

3.3.17     .96 

18.4     9.3 

15.81     .93 

36.7     0.5 

3.98     .44 

18.9     1.7 

22.14     .91 

19.2    0.9  1 

29.8 

33.44     .90 

16.2     9.9 

16.06     .96 

37.4     0.0 

4.47     .59 

17.4     1.1 

22.36     .94 

20.3     1.9' 

May  9.8 

33.75     .39 

14.0     9.9 

16.:M     .99 

38.4     1.9 

5.01      .57 

16.6  -0.6 

22.62     .97 

21.6     1.4 

19.8 

34.08     .94 

11.8     9.1 

16.63     .31 

39.8     1.5 

5.61      .61 

16.3     0.0 

22.90    .99 

.    2:).2    1.7 

'                    1 

1 

29.8 

:)4.43  4-.as 

9.8  +1.9 

16.95  +.39 

41.4  +14) 

6.2:)  +.68 

16.6  +0.6 

2:).21  +.91 

24.9  +1.9  ' 

Jane  6.7 

31.78     .30 

8.0     1.7 

17.26     .39 

43.3     9.0 

6.86    .63 

17.5     1.1 

23.52     .91 

26.9    9.0' 

18.7 

:)5.14     .95 

6.5     1.4 

I7..58    .31 

45.4     9.1 

7.48     .61 

18.8     1.7 

2:i.83     .91 

28.9    9.1 

28.7 

:)5.49     .34 

5.2     1.1 

17.89     .30 

47.6    9.9 

8.08    .57 

20.8    9.1 

24.15     .90 

31.0    9.1 

July  8,6 

:)5.82     .99 

4.3    0.8 

18.18     .98 

49.9    9.3 

8.6:i    .53 

23. 1     9.6 

24.44     .99 

33.1     9.1 

18.6 

:)6.l2'l-.90 

3.6  +0.4 

18.45  +.95 

52.2  +9.3 

9.13  +.46 

25.9  +9.0 

24.72  +.96 

35.1  +9.0 

28.6 

36.:i9     .95 

3.4  +0.1 

18.68     .99 

54.4     9.9 

9.56     .39 

29.0    9.9 

24.97     .93 

37.1     1.9 

Aug.  7.6 

36.62     .91 

3.5  -0.9 

18.88    .18 

56.6    9.1 

9.91      .91 

:».3     9.5 

^5.18     .90 

38.9     1.7 

17.5 

36.80     .16 

3.8    0.5 

19.04     .14 

58.7     9.0 

10.18     .99 

35.9     3.6 

25.:)6     .16 

40.5     1.5 

1 

27.5 

36.93     .11 

4.5     0.8 

19.15     .10 

60.5     1.8 

10.37     .14 

:)9.5    9.7 

25.51     .19 

41.9     1.3 

Sept  6.5 

37.02  +.06 

5.5  -1.1 

19.2:)  +.05 

62.2  +1.6 

10.46  +.05 

43.2  +9.7 

2.5.61  +.00 

43.1  +1.1 

16.5 

37.06  +.01 

6.7     1.9 

19.26  +.01 

6;0     1.3 

10.47  -.04 

46.9     9.5 

2.5.67     .04 

44.1     0.0 

26.4 

37.05  -.03 

8.0     1.4 

19.26  -.09 

64.9     1.1 

10.39     .19 

50.4     9.4 

25.69  +.01 

44.8    0.6  \ 

Oct.    6.4 

37.00     .06 

9.4     1.4 

19.22     .05 

65.9    0.9 

10.2:)     .99 

53.7     9.9 

25.68  -.09 

45.3    0.4 

16.4 

36.92     .10 

10.8     1.4 

19.16     .08 

66.6    0.6 

10.00     .97 

56.8     9.0 

25.64     .05 

45.6  +0.9 

26..3 

36.81  *.19 

12.2  -1.3 

19.07  -.10 

67.1  +0.4 

9.70  -.33 

.59.6  +4.5 

25.58  -.07 

( 
4.5.7    0.0 

Nov.  5.3 

.36.68     .13 

13.4     1.9 

18.96     .11 

67.3  +0.1 

9.:i:)    .99 

61.9    9.1 

25.49     .09 

45.6  -0.9 

15.3 

36.54     .14 

14.5     1.0 

18.8.'>     .19 

67.3  -0.1 

8.!)2     .49 

63.8     1.6 

25.:)9     .10 

4.5.3     0.3 

25.3 

36.40     .14 

15.4     0.6 

18.73     .19 

67.0    0.4 

8.47     .46 

65.2     1.1 

2.5.29     .11 

44.9    0..% 

Deo.   5.2 

36.25     .14 

16.1      0.5 

18.60     .19 

66.5     0.6 

7.99     .48 

66.0  +0.5 

25.18     .11 

44.4     0.6 

15.2 

36.12 -.13 

16.4  -0.9 

18.48 -.11 

65.8  -0.0 

7.50  -.49 

66.2  -0.1 

25.06  -.11 

43.7  -0.7 

25.2 

:)6.00     .11 

16.5    0.0 

18.37     .10 

64.9     1  0 

7.01      .48 

65.8    0.7 

24.96     .10 

43.0     0.8 

35.2 

35.90  -.09 

16.4  +0.3 

18.28  -.09 

63.9-1.1 

6.54  -.46 

64.8  -1.9 

24.86  -.00 

42.1  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTOK. 


Mean 
Solar 
Date. 


Jan.  0.2 
10.2 
20.2 
30.1 

Feb.  9.1 

19.1 
Mar.  1.1 
11.0 
21.0 
30.9 

Apr.  9.9 
19.9 
29.9 

May  9.9 
19.8 

29.8 
Jnne  8.8 
18.7 
28.7 
July  8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 
Not.  5.4 
15.3 
25.3 
Dec.  5.3 

15.3 
25.2 
35.2 


I  PiBcium. 


Right 
Ascension. 


h     m 

23  34 


16.16  -.10 
16.07  .09 
15.98  .08 
15.91     .06 

15.86  .04 

15.83  -.01 

15.84  -h.oa 

15.87  .05 

15.94  .09 
16.05     .13 

• 

16.19  -i-.iol 
16.38  .90 ! 
16.59     .S3 

16.85  .96 
17.12     .99 

17.42  +.31 
17.74  .31 
18.05  .31 
18.37  .31 
18.67     .99 

18.95  •I-.97 
19.21     .94 

19.44  .91 
19.63  .17 
19.78     .13 

19.90  +.09 

19.97  .05 
20.01  +.09 
20.01  -.01 

19.98  .04 

19.93  -.06 
I9.a5  .06 
19.76  .09 
19.66  .10 
19.56     .11 

19.45  -.11 
19.35  .10 
19.25  -.09 


Deolination 
Ifwrth. 


+  5     1 


// 


42.1  -0.8 

41.3  0.8 

40.4  0.8 

39.6  0.8 
38.0    0.7 

38.3  -0.6 

37.8  0.4 

37.5  -0.9 

37.5  +0.1 

37.7  0.3 

38.2  +0.6 

38.9  0.9 
40.0  1.9 

41.3  1.4 

42.0  1.7 

44.6  +1.8 
46.5     9.0 

48.5  9.1 

50.6  9.1 

52.7  9.0 

54.7  +9.0 
56.6     1.9 

58.4  1.7 

60.0  1.A 

61.4  1.3 

62.5  +1.0 
63.4     0.8 

64.1  0.6 

64.6  0.3 

64.6  +0.1 

64.9  -0.1 

64.7  0.2 

64.4  0.4 

64.0  0.A 

63.5  0.6 

62.8  -0.7 

62.1  0.8 
61.3  -0.8 


Y  Cephei. 


Right       I  Deolination 
Ascension.  '       North. 


h      m 

23  34 

s 
47.73  -.89  • 

46.85  .85 1 

46.03  .77 

45.31  .67 

44.70  .53 

44.24  -.38 
43.94  .91 
43.82  -.03 
43.88  +.15 
44.13     .33 


+77     0 


// 


78.2  -0.6 

77.3  1.9 
75.8  1.7 
73.8    9.9 

71.3  9.6 

68.5  -9.9 
65.5     3.1 

62.4  3.1 

59.3  3.0 

56.4  9.8 


44.55  +.50  I     53.7  -9.5 


45.13 
45.84 
46.67 
47.59 


.65  1 
.77 
.87 
.95  1 


48.57  +.99 
49.57  1.00 

51.54     .94 

52.45  .87 

53.28  +.78 

54.01  .68 
54.63  .55 
55.12  .49 
5.5.47     .96 

55.68  +.14 
55.75     .00 

55.67  -.15 

55.46  .99 
55.10     .49 

54.62  -.54 

54.02  .65 
53.32  .74 
52.54     .89 

51.68  .87 

50.79  -.90 
49.88  .91 
48.98  -.89 


51.4  9.1 

49.5  1.6 
48.2     l.l 

47.4  -0.5 

47.2  +0.1 

47.6  0.7 

48.5  1.9 
50.0  1.7 
52.0    9.9 

54.5  +2.7 

57.4  3.0 

60.5  3.3 
64.0     3.5 

67.6  3.7 

71.4  +3.8 
75.2  3.8 
79.0     3.7 

82.6  3.5 
86.0     3.3 

89.2  +3.0 
02.0  9.6 
94.4     9.1 

96.3  1.6 

07.7  1.0 

98.4  +0.4 

98.5  -0.9 
98.0  -0.8 


Groombridge  4163. 


Right 
Ascension. 


h     m 

23  49 


27.41  -.79 
26.72     .68 

26.06  .69 

25.47  .55 
24.97     .45 

24.57  -.33 

24.30  .90 

24.17  -.07 

24.18  +.08 

24.35  .93 

24.65  +.37 
25.09  .50 
25.65     .61 

26.31  .70 
27.05     .77 

27.85  +.88 
28.67  .83 
29.51  .83 
30.33      80 

31.11  .75 

31.83  +.69 

32.48  .60 
33.04  .51 
33.50  .41 
33.85     .30 

34.09  +.18 

34.22  +.07 

34.23  -.05 

34.12  .16 
33.91     .97 

33.59  -.37 
33.17  .46 
32.67  .54 
32.0<)  .61 
31.45     .66 

30.77  -.69 

30.07  .70 

20.36  -.69 


Declination 
North. 


4-73  47 

/I 

65.5  -0.4 
64.7     1.1 

63.4  1.6 

61.5  9.1 
59.2     9.5 

56.5  -9.8 
.53.5  3.0 
50.5     3.1 

47.4  3.0 

44.5  9.8 

41.9  -9.5 

39.5  9.1 

37.6  1.7 

36.2  1.9 

35.3  -0.6 

35.0  0.0 

35.3  +0.5 

36.1  1.1 
37.5     1.6 

39.4  9.1 

41.7  +9.5 

44.5  9.9 

47.6  3.S 
50.9     3.5 

54.5  3.6 

58.2  +3.7 
61. 9  3.8 
C5.7     3.7 

60.3  3.5 

72.8  3.3 

76.0  +3.0 

78.8  9.6 
81.3  9.9 
83.3     1.7 

84.7  1.9 

85.6  +0.6 

85.9  0.0 
85.5  -0.6 


D  Piscium. 


Right 
Ascension. 


h     m 

23  53 


:)8.49 
.38.38 
38.29 
38.20 
38.14 


-.11 
.10 
.09 

.07 
.05 


:^.09  -.03 

38.08  .00 

38.09  +.03 

38.14  .07 

38.22  .11 

38  35  +.15 
38.52  .19 
38.72  .89 
38.96     .95 

39.23  .96 

39.52  +.30 
39.83     .31 

40.15  .39 
40.46     .31 

40.77  .30 

41.06  +.96 
41.33  .95 
4 1 .57     .98 

41.78  .19 
41.95     .15 

42.08  +.11 
42.17     .07 

42.23  .04 
42.25  +.01 

42.24  -.09 

42.20  -.05 
42  1 4     .07 

42.07  .06 
41.98  .09 
41.88    .10 

41.77  -.11 
41.66  .11 
41.56  -.10 


DecUnatkm 
North, 


+    6    15 


I' 


9.5  -0.7 
8.7  0.8 
7.9     0.8 

7.1  0.8 
6.4     0.7 

5.7  -0.6 

5.2  0.4 
4.9  -0.9 

4.8  0.0 

4.9  +«.S 

5.3  +0.6 
6.1  0.8 
7.0  1.1 
8.3  1.4 
9.8     1.6 

11.5  +1.8 
13.4  1.9 
15.4     9.0 


17.4 
19.5 


9.1  ' 
9.1 


21.6  +9.0 
23.5     1.9 

25.4  1.7 

27.0  1.5 

28.5  1.3 

29.8  +1.1 

30.7  0.9 

31.5  0.7 

32.1  0.5 

32.4  +4>.9 

32.6  0.0 

32.5  -0.1 

32.3  0.3 

31.9  0.4 

3 1 .4  0.5 

30.8  -0.6 
:M.1  0.7 
29.4  -«.8 
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] 

APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/SCassiop. 

22  Androin. 

a  Androm. 

iCeti. 

6Urs.Min.. 

44  Piacium. 

IT  Androm. 

1 
0  Caasiop.  ' 

HeMi 
8oUr 
Date. 

8.  P. 

1 

3^28 

0           / 

44  33 

53  50 

99  26 

358  19 

0           / 

88  11 

56  54 

0           ,     ' 

42  19 

b     m 

0     3 

b      m 

0    4 

b      m 

0  12 

b      m 

0  13 

b      m 

0  13 

8 

b      m 

0  19 

b      m 

0  30 

8 

h      m 

0  38 

8 

■ 

■ 

a 

8 

8 

(Dec.30.3) 

17.29  -  .34 

35.04  -  .99 

33.72  -  .16 

46.06  -  .11 

82.5147.71 

44.69  -  .19 

59.29 -.16 

34.73  -  .95 

Jao.   9.2 

1G.96      .39 

.34.83      .91    33.56      .16 

47.96     .10 

90.27    7.65 

41.57      .11 

59.11       .16 

34.49      .94 

19.3 

16.65     .30 

34.63     M 

33.40      .15 

47.86      .09 

97.81    7.99 

44.46      .09 

58.96      .15 

34.25      .99 

29.9 

16.37  -  S7 

34.44  -  .19 

33.26  -  .13 

47.77  -  .06 

104.8546.64 

44.39  -  .06 

58.61  -  .14 

34.04  -  .19 

...    1 

Ang.26.6 

21.60 -i-  .SI 

38.77  +  .18 

37.22  +  .17 

51.38  4  .14 

48.20-9.96 

47.91  4  .14 

62.55  4  .91 

36.20  4  .95 

Septw  5.5 

21.79      .17 

36.93      .13 

37.36     .14 

51.52      .13 

45.67    1.00 

46.05      .13 

62.74      .16 

38.43      .90 

15  5 

21.93      .11 

39.04      .09 

37.51      .10 

51.65      .11 

44.13-1.01 

46.18      .11 

62.88     .19 

:16.59      .15 

25.5 

22.00  4  .04 

39. 12  4  .00 

37.59      .06 

51.73      .07 

43.6540.06 

46.26      .07 

62.98     .06 

.16.72      .10 

Oct.    5.5 

22.01  -  .09 

39.15      .00 

37.62  -1-  .09 

51.78  4  .03 

44.25    1.15 

46.32  4  .04 

G3.05  4  .04 

38.60      .05 

15.4 

21. 97 -.07 

39. 12 -.04 

37.63  -  .01 

51. 79 -.01 

45.9549.95 

48.34      .00 

63.07      .00 

36.63  4  .01 

25.4 

21.67      .13 

39.07      .07 

37.60      .04 

51.77      .03 

46.75   3.34 

48.33  -  .03 

6:1.06  -  .OJ 

:16.82  -  .03 

Nov.  4.4 

21.71      .18 

36.96      .11 

37.54      .06 

51.73      .05 

52.6:3    4.30 

46.29      .or* 

63.03      .05 

:18.77      .07 

14.4 

21.52      .99 

36.64      .14 

37.44      .11 

51.67      .07 

57.53    5.35 

46.24      .07 

62.96     .08 

38.66      .11 

24.3 

21.27      .98 

36.66      .17 

37..32      .13 

51.58      .00 

63.33   6.19 

46.16      .06 

62.67     .10 

:16.55     .14 

Dec.   4.3 

21.00-  .99 

:)8.51  -  .18* 

37. 19 -.14 

51.49  -  .10 

69.91  46.80 

46.07-  09 

62.76  -  .19 

.36.38-  .17, 

14.3 

20.70      .31 

38.32      .19 

37.04      .16 

51.:i9      .11 

77.10    7.41 

47.96      .10 

62.63     .14 

.38.21      .10 

24.2 

20.36      .39 

86.12      .90 

36.87      .17 

51.28     .11 

84.72    7.70 

47.88      .11 

62.49     .15 

38.01      .90 

34.2 

20.07  -  .90 

37.91  -  .91 

:16.7I  -  .16 

51. 17 -.10 

92.4947.79 

47.77-  .11 

62.33 -.16 

37.60  -  .91 

Me«D 
Solar 
Date. 

<JPi0ciiuii. 

7  Cassiop. 

/<  Androm. 

43Cephel. 

K  TucaoflD. 

/Pisciam. 

«  Ootantis, 
S.P. 

V  Androm. 

O          / 

83     ] 

29  53 

O           t 

52    6 

o          « 

4  20 

159  28 

86  58 

184  47 

O           1 

49     9 

b     m 

0  42 

8 

h     u 

0  50 

h     m 

0  50 

h     m 

0  53 

■ 

h      m 

1   12 

b     m 

1  12 

8 

h     m 
1  23 

b      m 

1  30 

8 

8 

8 

8 

■ 

(Deo.30.3) 

57.50-  .11 

AM  -  .34 

37.69  -  .17 

47.99  -9.88 

2.22-  .55 

6.65  -  .19 

9.94  4S.80 

19.61  -  .15 

JttQ.   9.2 

57.39      .19 

300       .35 

.37.72      .18 

45.13    9.85 

1.68     .53 

6.5:1     .19 

12.76    8.81 

19.64      .19 

19.2 

57.27      .11 

2.65      .34 

37.54      .18 

42.28    9.83 

1.15     .51 

6.41      .19 

15.57    9.75 

19.44      .31 

29.2 

57. 16 -.10 

2  32  -  .33 

• 

37.36  -  .18 

39.46  -9.80 

0.65-  .49 

6.29  -  .19 

18.26  4«.64 

19  22-  .93 

•           •           • 

Sept  5.6 

60.71  4  .14 

7.46  4  .90 

41.30  4  .19 

63.09  41.46 

6.51 4  .40 

9.56  4  .18 

5.21  -1.65 

22.92  4  .96 

15.5 

60.84      .19 

7.71      .90 

41,47      .15 

64.36     1.06 

6.67     .39 

9.76      .15 

.3.81     1.17 

2:1.16      .91  ■ 

25.5 

60.95      .09 

7.86      .13 

41.60      .11 

65.21      .65 

7.15     .91 

9.88      .19 

2.87      .79 

2:1.35      .16 

Oct.    5.5 

61.02     .00 

7.96      .08 

41.70      .07 

65.66  4  .94 

7.294  .10 

9.99      .09 

2.36  -  J96 

2.3.49      .19 

15.5 

61.07+  .03 

6.04  +  .03 

41.74  4  .03 

65.68  -  .90 

7.35     .00 

10.07      .06 

2.36  4  .95 

23.60      .08 

25.4 

61.06      .00 

6.03  -  .04 

41.70      .00 

65.26  -  .63 

7.30-  .11 

10.11  4  .09 

2.66  4  .74 

23.66  4  .05 

Nov.  4.4 

61.06-  .03 

7.96      .10 

41.74-  .03 

64.41     1.06 

7.12     .99 

10.12-  .01 

3.64     1.93 

2:1.70  4  .09 

14.4 

61.04      .00 

7.63      .16 

41.69      .07 

63.13    1.48 

6.66     .» 

10.10      .03 

5.32    1.69 

23.69  -  .09 

24.4 

60.96      .07 

7.6.1      .91 

41.60      .10 

61.45    1.86 

6.52     .38 

10.07      .05 

7.21     9.08 

23.65      .06 

Dec.   4.3 

60.90      .09 

7.41       .95 

41.49      .19 

59.41    9.91 

6.09     .45 

10.01        .07 

9.47    9.40 

23.56      .10 

14.3 

60.61  -  .10 

7.14-  .99 

41.36-  .14 

57.04  -4.48 

5.62-  .49 

9.94  -  .09 

12.01  49.63 

23.46  -  .13 

24.3 

60.70      .11 

6.63      .39 

41.20      .16 

54.43    9.70 

5.12     .51 

9.64      .10 

14.73    9.77 

23.32     .16 

34.2 

60.59-  .11 

6.51  -  .34*41.04-  .17 

1 

1 

51.65-9.83 

4.60- .59 

9.74  -  .11 

17.55-^89 

23.14 -.19 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,          1 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

IT  Piscium. 

V  Pisciam. 

CCeti. 

y  Androm. 

/STiiaoguli. 

4  Urs.  Mill., 
8.  P. 

/Trianguli. 

67  Ceti. 

78  26 

h      m 

1  31 

O            / 

85     4 

h     m 

1  35 

100  53 

h     m 

1  46 

O           / 

48  12 

h      m 

1  57 

55  32' 

h     m 

2     2 

O          1 

348     4 

h      m 

2    9 

56  40 

h      m 

2  10 

96  56 

b     m 

2   11 

(Dec.30.3) 

Jau.  9.2 

19.2 

29.2 

>Feb.  8.1 

18.2 

.     . 

Sept.25.6 

Oct.    5.5 

15.5 

25.5 

Nov.  4.5 

14.5 

24.4 

Dec.   4.4 

14.3 
24.3 
34.2 

15.28-  .18 
15.16      .li 
15.04      .19 
14.91      .19 
14.79      .19 

14.66 -.19 
... 
18.42+  .14 
18.55     .11 
18.64      .08 

18.70  +  .05 

18.73  -f  .09 

18.74  -  .01 
18.72      .03 
18.68      .05 

18.61  -  .08 
18.52      .10 
18.42  -  .11 

« 
4 1.73 -.11 

41.62      .19 

41.50      .13 

41.37      .19 

41.25      .11 

41. 14 -.10 

... 

44.83  4.  .13 

44.95  .11 
45.05      .06 

45.11  +  .05 
45.16+  .03 
45.17      .00 
45.15 -.03 
45.10      .05 

45.05  -  .07 

44.96  .09 
44.86  -  .11 

B 

1. 27 -.19 
1.15     .19 
1.03      .13 
0.89      .14 
0.75      .13 

0.62  -  .19 

8 

8.31  -  .15 
8.15      .17 
7.96      .19 
7.76      .91 
7.53      .91 

7.34  -  .19 

8 

59.40  -  .13 
59.26      .16 
59.08      .17 
58.91      .18 
58.72      .18 

58.55  -  .16 

B 

14.26+1.07 
15.33    1.11 
16.47    1.15 
17.63    1.14 
18.76    1.11 

19.85+1.07 

8 

46.01  -  .19 
45.88      .15 

45.71  .18 
45.53      .18 
45.36      .17 

45. 18 -.16 

>.     .      . 
49.13+  .91 
49.32      .17 
49.47      .13 

49.59  +  .10 
49.67      .07 

49.73  .04 

49.74  +  .01 

49.72  •  .09 

49.67  -  .06 
49.58      .10 
49.46  -  .13 

B 

29.31  -  .10 

29.21  .11 
29.09      .13 
28.96      .14 
28.82      .14 

28.68  -  .13 
.     .      .    ' 
32.07  +  .16  ' 

32.22  .13 1 

32.34  .11 

32.45  +  .09 
32.52      .06 
32.55  +  .09 
32.57      .00 
32.55  -  .03 

32.51  -  .06 
32.43      .08 

32.35  -  .10 

4.20  +  .16 
4.34      .19 
4.44      .09 

4.53  +  .06 

4.57  +  .08 

4.58  -  .01 
4.57      .03 
4.53      .06 

4.48  -  .07 
4.39      .00 
4.29  -  .11 

1 1 .69  +  .91 
1 1 .88      .16 
12.02      .19 

12.12+  .08 
12.19      .06 
1 2.22 +.01 
1 2.22 -.03 
12.16     .07 

12.08-  .10 
11.96      .13 
11. 81 -.16 

62.59  +  .90 
62.77      .16 
62.91      .19 

63.02  +  .00 

63.10  .06 
63.14  +  .09 
63. 1 4 -.01 

63.11  .05 

63.05  -  .08 
62.96      .11 
62.83  -  .15 

12.24  -  .54 
11.77      .40 
11.44      .94 

11.29 -.07 
11. 30 +.11 
11.51      .31 
11.92      .49 
12.48      .66 

13.23+  .89 
14.11       .96 
15.14  +1.10 

Mean 

Solar 
Date. 

iJHydri. 

6  Ceti. 

/iHydri. 

0  Peisei. 

ff  Aiietis. 

47  Cephei. 

e  ArieUo. 

B'Penei. 

159  id 

h     m 

2  19 

O          i 

90    9 

h     m 

2  33 

169  36 

h     m 

2  33 

o          / 

41   15 

h     ID 

2  36 

75  23 

h     m 

2  45 

O          / 

11    1 

h     m 

2  51 

O          t 

69    6 

h     m 

2  52 

O          1 

49  28 

h     m 

3    0 

(Deo.30.4) 

JftD.   9.3 

19.3 

20.3 

Feb.   8.2 

18.2 

B 

48.82  -  .59 
48.29      .54 
47.73      .56 
47.16      .56 
46.60      .56 

46.06  -  .53 

B 

50.32  -  .10 
50.22      .11 
50.11      .19 
49.97      .14 
49.8:)      .15 

49.68  -  .15 

■ 

64.47  -1.13 
63.32    1.18 
62.11     1.91 
60.88    1.90 
59.68    1.19 

58.50  -1.17 

8 

4 1.01 -.18 
40.82      .90 
40.61      .39 
40.37      .94 
40.12      .99 

39.87  -  .95 

24.82  -  .08 
24.73     .11 
24.60      .13 
24.46      .14 
24.32     .14 

24. 17 -.15 

B 

30.41  -  .73 
29.61      .67 
28.68      .08 
27.66    1.04 
26.61     1.06 

25.54  -1.07 

a 
55.02  -  .08 

54.93      .10 

54.81      .13 

54.66      .15 

54.50      .16 

54.34  -  .16 

B 

60.48  -  .10 
60.37      .14 
60.19      .18 
60.00      .90 ; 
59.79      .91 

59.58  -  .90 

Sept25.6 

Oct.    5.6 

15.5 

25  5 

Nov.  4.5 

14.5 

24.4 

Dec.  4.4 

14.4 
24.4 
34.3 

51.40+  .37 
51.72     .97 
51.94      .17 

52.06  +  .07 

52.07  -  .05 
51.96      .16 
51.75      .95 
51.46      .34 

51.08-  .41 
50.64      .47 
50.14-  .59 

52.91  +  .90 
53.09      .16 
53.23      .13 

5.3.36+  .11 
53.45      .08 
5:).52      .05 
53.56  +  .09 
53.56  -  .01 

53.53  -  .04 
53.49      .06 
53.41 -.10 

66.52  +  .73 
67.15      .59 
67.57      .31 

67.77  +  .09 
67.75  -  .13 
67.50      .36 
67.03      .56 
66.38  -  .74 

65.54  -  .91 
64.56    1.04 
68.47  -1.16 

44.28  +  .99 
44.55      .95 
44.78      .90 

44.95  +  .15 
45.08     .11 
45.17      .07 
45.22  +  .00 
45.21  -  .03 

45.15-  .08 
45.04      .13 
44.89  -  .10 

27.46  +  .99 
27.66     .18 
27.82     .15 

27.96  +  .19 
28.07     .10 

28.17  .07 

28.22  +  .03 

28.23  .00 

28.22  -  .03 

28.18  .06 
28.10 -.09 

36.33  +  .90 
37.17      .78 
o7.UJ      .64 

38.44  +  .48 
38.83      .99 
39.01  +  .11 
39.05  -  .06 
38.89      .96 

38.52  -  .45 
37.95      .64 
37.25  -  .78 

57.67  +  M 
57.87      .19 
58.06     .17 

58.22  +  .14 
58.34      .10 
58.42     .07 
58.48      .04 
58.51  +  .01 

58.50  -  .08 
58.46      .05 
58.39  -  .08 

63.36  +  .97 
63.62     .91 
63.85     .91 

64.05+  .17 
64.20     .13 
64.31      .10 
64.40      .06 
64.43  +  .01 

64.42  -  .03 

64.37  .07 
64.25 -.11, 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WARmNGTO^ 

• 
• 

p  OctantiB. 

1  Hydri. 

/  Taiiri. 

y  Camelop. 

y  Hydri. 

e  Peraei. 

A»  Tauri. 

0  Penei. 

Mean 
SoUr 
Date. 

8.  p. 

f 

185  54 

167  48 

O           1 

77  27 

o 

19 

I 

164^  35  i      50  19 

68   13 

42^35 

h     m 

3  17 

h     m 

3  18 

h     tn 

3  24 

b     m 

3  38 

h     ni  1            h     lu 

3  48  1        3  50 

h     m 

3  58 

8 

b     m 

4    0 

B 

s 

8 

a 

• 

8 

8 

(Deo.30.4) 

48.31  -HLM 

47.22  -  .83 

47.80  -  .06 

46.10- 

.96 

60.90- 

.59 '  28.30  - 

.06 

11.50 -.03 

40.71  -  .06 

Jan.   9.3 

50.52    9.96 

46.33      .94 

47.73      .08 

45.77 

.38 

60.26 

.68   28.22 

.10 

11.45      .07 

40.61      .19 

19.3 

52.88    9.40 

45.34    1.03 

47.63      .11 

45.34 

.47 

59.53 

.77 

28.10 

.15 

11.36      .10 

40.47      .17 

29.3 

55.32    9.46 

44.28    1.06 

47.49      .14 

44.83 

.54 

58.71 

.84 

27.92 

.18 

1 1 .24      .14 

40.29      .91 

Feb.   8.3 

57.79    9.46 

43.21     1.07 

47.35      .16 

44.27 

.58 

57.86 

.87 

1 

27.73 

.90 

11.08      .16 

40.06      .94 

ia*i 

60.24  49.41 

42.13-1.07 

47. 18 -.17 

43.68  - 

.59 

56.97- 

.88   27.52- 

.91 

10.92 -.17 

39.82  -  .96 

28.2 

62.58  44.30 

41.08-1.03 

47.02  -  .16 

43.09  - 

.58 

56.09- 

.87   27.30- 

.99 

10.74  -  .18 

39.56-  .96 

•      • 
Oct.    5.6 

.      .      • 
55.28-1.06 

•            •            • 

47.42  4  .60 

... 
50.34  4  .99 

*      • 
50.35  4 

• 

.69 

60.18  4 

.60 

•           • 

31.07  4 

• 

.39 

... 
13.93  4.96 

... 
43.57  4  .33 

15.G 

54.34      .77 

47.97      .47 

.'30.55      .10 

50.93 

.54 

60.72 

.48 

31.36 

.97 

14.18      .93 

43.89      .31 

25.5 

53.75  -  .38 

48.36  4  .99 

50.72  4  .15 

51.43  4 

.45 

61.144 

.36 

31.61  4 

.99 

14.40  4  .90 

44.19  4  .90 

Nov.  4.5 

53.59  4  .07 

48.54  4  .09 

50.86      .13 

51.a3 

.36 

61.43 

.90 

31.83 

.90 

14.59      .18 

44.45      .94 

14.5 

53.89      .40 

48.55  -  .10 

50.9<)      .11 

52.15 

.96 

61.56  4 

.06 

32.01 

.17 

14.76      .15 

44.67      .90 

24.5 

54.57      .89 

48.35      .98 

51.09      .08 

52.34 

.!4 

61.55- 

.08 

32.16 

.13 

14.89      .11 

44.84      .15 

Dec.   4.4 

55.67    1.30 

47.99      .46 

51.14  4  .04 

52.43  4 

.03 

61.39 

.93 

32.26 

.08 

14.98      .07 

44.96      .10 

14.4 

57.16  41.65 

47.43  -  .63 

51.16      .00 

52.40  - 

.06 

61.09- 

.36    32.31  4 

.03 

15.04  4  .04 

45.03  4  .06 

24.4 

58.96    1.94 

46.74      .77 

51.15-  .03 

52.26 

.90 

60.62 

.«    32.31  - 

.09 

15.06      .00 

45.03  -  .01 

34.4 

61.03  44.19 

45.89  -  .87 

51.10-  .07 

52.00- 

.31 

60.06- 

.61 

32.27- 

.07 

15.04  -  .04 

44.99  -  .06 

o>  Eiidani. 

V  Ur8.Miu., 

6  MenHffi. 

m  Peraei. 

rTaari. 

iTauri. 

CAorige. 

^Eridani. 

III 

8.  P. 

O           /                       O           / 

97     6      846     1 

170  28 

o 

47  ] 

id 

o 

67  1 

15        71  5 

O          1 

49    5 

O          t 

95  14 

h     m 

4    6 

h     m 
4  20 

h     m 

4  25 

li     m 

4  25 

n 

h     m 

4  35 

II 

h     m 

4  44 

h     m 

4  54 

h     m 

5    2 

■                          1       M 

» 

8 

8 

8 

(Dec.30.4) 

20.86-*  .03;3<)3I  4  .48 

34.17-  .85 

40.72  - 

.03 

38.64 

.00   56.44  4 

.09 

47.57  4  .09 

26.78  4  .09 

Jan.   9.4 

29.81       .07 

39.84>      .63 

.3:1.20     1.07 

40.67 

.07 

38.62- 

.04   56.43- 

.03 

47.56  -  .04 

26.77  -  .03 

19.4 

29.72      .10 !  40  5(>      .76 

32.04     1.93 

40  58 

.19 

38.56 

.06   56.38 

.07 

47.50      .09 

26.72      .07 

29.S 

29.61      .13   41.39      M 

30.75    1.34 

40.42 

.17 

38.45 

.19   56.29 

.11 

47.:W     .15 

26.63      .10 ; 

Feb.   8.:^ 

29.46      .15   42.27      .99 

29.36    1.43 

40.23 

.91 

38.31 

.15   56.16 

1 

.14 

47.20      .19  i  26.51       .14. 

1                     1 

18.3 

29.:M)  -  .17 

43.22  4  .96 

27.90  -1.46 

40.01  - 

.S3 

38.15- 

.17 '56.01- 

1 

.17 

47.00  -  .91 

26.35-  .17 

28.2 

29.12      .18 

44.19      .96 

26.43    1.45 

39.78 

.93 

37.97 

.18  ]  55.83 

.18 

46.78      .99 

26.18     .18 

Mar.  10.2 

28.95  -  .17 

45.12  4.91 

24.99-1.49 

39.55  - 

.93 

37.79  - 

.18 

55.65- 

.17 

46.55  -  .93 

26.00  -  .10 : 

• 

Oct.  15.6 

... 
32.07  4  .91 

... 
38.94  -  .74 

•           •           ■ 

30.23  4  .89 

•           • 

43.62  4 

• 

.31 

41.104 

• 

.97 

58.77  4 

• 

.95 

... 
50.23  4  .33 

... 
28.62  4  .93 . 

1 

25.6 

32.27  4  .10 

38.27  -  .60 

31.02  4  .69 

43.92  4 

.99 

41.:)6  4 

.96 ;  59.02  4 

.94 

50.55  4  .31 

28.85  4  .92  1 

Nov.  4.6 

32.45      .16 

37.75      .45 

31.61       .48 

44.20 

.96 

4 1 .59 

.93  1  59.27 

.93 

50.85      .99 

29.08      .91 

14.5 

32.60      .13 

37.37      .30 

31.97  4  .94 

44.43 

.99 

41.80 

.19   59.48 

.19 

61.12      .96 

29.28      .19 

j        24. n 

:«.72      .10 

37.15-  .14 

32.08  -  .09 

44.63 

.18 

41.96 

.15   59.65 

.15 

51. ?6      .91 

29.46      .16  > 

Dec.    4.5 

32.80      .06 

37.10  4  .03 

31.93      .97 

44.78 

.13 

42.10 

.19    .'>9.79 

1 

.19 

51.53      .16 

29.59     .19 

14.4 

32.85  4  .03 

37.22  4  .91 

31.5:1-  .51 

44.87  + 

.07 

42.20  f 

.08 

59.91  4 

.09 

51.67  4  .11 

29.70  4  .06 

24.4 

:«.86  -  .01 

37..'»3      .39 

IW.JW      .75 

• 

44.!I2  4 

.09 

42.25  4 

.03 

59.97  4 

.05 

51.75  4.06 

29.76  4  .04 

34.4 

32.«:<  -  .04 

38.(M)  +  .55 

30.03  -  .99 

44.91  - 

.05 

42.26  - 

.01 

59.99 

.00 

51.78      .00 

29.78      .00 ' 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Men 
Solftr 
Date. 

r  Orionis. 

X  Aorigtie. 

Groombr. 
944. 

K  Orionis. 

V  Aurigas. 

f5  Dorados. 

0  Aurig». 

* 

BAuxigm. 

96  58 

h     m 

5  12 

O           / 

57  54 

h     in 

5  25 

0           / 

4  52 

h     m 

5  26 

57.44  -  .91 
56.96      .70 
56.03    1.15 
54.68    1.56 
52.86    1.95 

50.73  -9.95 
48.41    9.37 
45.99    9.44 
43.54  H».43 

99  43 

h     m 

5  42 

50  53 

h     m 

5  43 

155  47 

li     m 

5  44 

o         / 

45     4 

h     m 

5  51 

O           t 

52  48 

h     m 

5  52 

(Dec.30.4) 

Jan.   9.4 

19.4 

29.4 

Feb.  8.3 

18.3 

28.3 

Mar.  10.3 

20.2 

8 

16.21  -f  .09 
16.21  -  .09 
16.17      .06 
16.09      .10 
15.96      .14 

15.81  -  .16 
15.64      .17 
15.46      .18 
15.28- .17 

8 

34.40  +  .05 
34.43+  01 

34.41  -.04 
MM      .10 
34.22      .15 

34.05  -  .18 
:i3.87      .19 
33.67      .90 
33.46-  .91 

8 

32.72  +  .06 
32.75      .00 
32.72  -  .05 
32.66      .09 
32.55      .19 

32.42  -  .15 
32.25      .17 
32.07      .18 
31. 89 -.18 

8 

52.23  +  .66 
52.28  +  .09 
52.27  -  .04 
52.20     .00 
52.09     .14 

51. 92 -.18 
51.72     .91 
51.50      .99 
51. 28 -.99 

8 

37.94  -  .15 
37.75      .93 
37.48      .31 
37.12      .30 
36.70      .46 

36.19  -  .59 
35.66     .55 
35.09     .57 
34.52  -  .55 

8 

28.02  +  .09 
23.08  +  .09 
28.07  -  .04 
28.00      .10 
27.88     .15 

27.69  -  .90 
27.48     .93 
27.24      .94 
26.99 -.95 

8 

13.57  +  .00 
13.63  +  .03 
13.63-  .93 
13.57      .06 
13.47      .13 

13.31  -  .18 
13.12      .90 
12.91    .  .91 
12.70  -  .90 

Oct.  25.6 

Nov.  4.6 

14.6 

24.5 

Dec.   4.5 

14.5 
24.5 
34.4 

18.21  4-  .94 
18.44      .99 
18.65     .90 
18.84      .17 
18.98      .13 

19.09 -f  M 
19.16     .05 
19.19  -1-  .61 

37.02  +  .» 
37.31       .96 
37.58      .96 
37.8:)      .93 
38.04      .19 

38.20  +  .14 
38.31      .09 
38.36  -¥  .04 

67.19+9.56 
69.63    9.99 
71.76    1.95 
r3.52    1.56 
74.87    1.11 

75.74  +  .69 
76.11  +.13 
75.90  -  .37 

MA9  +  .96 
34.74      .94 
34.98     .SB 
35.19     .18 
35.35      .15 

35.50  +  .19 
35.59      .07 
35.64  +  .69 

54.86  +  .35 
55.20     .39 
55.52      .30 
55.80     .96 
56.05     .90 

56.24  +  .17 
66.38     .19 
56.47  +  .07 

36.78  +  .47 
37.22      .41 
37.59      .33 
37.67      .94 
38.06      .14 

38.15+  04 
38.14  -   07 
36.01  -  .18 

30.r3  +  .38 
31.10      .86 
31.45      .33 
31.77      .30 
32.04      .95 

32.26 +.19 
32.42     .13 
32.52+ .06 

16.12 +.33 
16.45      .39 
16.77      .30 
17.05      .97, 

17.31      .99 

1 

17.51  +  .18 
17.66      .19 
17.76  +  .06 

Mean 
Holar 
Date. 

tf  Geminor. 

V^^AorigsB. 

V  Geminor. 

;tDraconiB, 
S.  P. 

<  Geminor. 

• 

^AnTig». 

(^Geminor. 

CMensjB. 

67  28 

h     m 

6    8 

40  39 

h      m 

6  16 

69  43 

h    m 

6  22 

342  41 

h     m 

6  22 

O          / 

64  46 

h     m 

6  37 

O           t 

46  19 

h     m 

6  38 

O          / 

55  54 

h    m 

6  45 

170  42 

h     m 

6  49 

(Deo.30.5) 
Jan.   9.5 

19.4 

29.4 

Feb.  8.4 

18.3 
28.3 
Mar.  10.3 
20.3 
30.2 

Apr.   9.2 

B 

14.55  +  .09 
14.62 -f  .05 
14.64 -.01 
14.60      .06 
14.52      .10 

14.41  -  .14 
14.25      .16 
14.08      .18 
13.89      .10 
13.71      .18 

13.54-  .17 

B 

26.14+  .15 
26.24  +  .06 
26.26  -  .01 
26.21      .08 
26.10      .14 

25.93  -  .19 
25.72      .94 
25.46     .97 
25.19      .98 
24.91      .97 

24.65  -  .95 

B 

26.15+  .10 

26.23  +  .05 
26.26      .00 

26.24  -  .04 
26.18     .08 

26.07  -  .19 
25.93      .16 
25.75      .17 
25.57      .18 
25.39      .17 

25.22  -  .16 

■ 

58.19+  .04 
58.29      .16 
58.52     .99 
58.88      .43 
59.36      .53 

59.93  +  .69 

60.60  .70 
61.34      .74 
62.08     .76 
62J35      .77 

63.61  +  .76 

■ 

10.11  +  .19 
10.21      .07 
10.26  +  .09 
10.26  -  .03 
10.20     .07 

10.10 -.11 
9.98      .15 
9.80     .18 
9.62     .10 
9.43     .19 

9.25 -.18 

8 

49.00  +  .15 
49.12      .00 
49.17+  .09 
49.16-  .04 

49.09  .10 

48.96  -  .15 
48.78      .19 
48.56      .99 
48.35      .94 

48.10  .95 

47.86  -  .93 

8 

32.67  +  .14 
.32.79      .10 
32.86  +  .04 
32.86  -  .09 
32.81      .07 

32.72  -  .13 
32.56      .17 
32.38      .19 
32.18      .90 
31.96     .91 

31.76  -  M 

8 

21.67-  .16 
21.38      .49 
20.84      .66 
20.07      .88 
19.09    1.06 

17.91  -1.95 

16.60    1.37 

15.18     1.47 

13.67    1.53 
12.13    1.54- 

10.59-1.99 

Nov.  1 4.6 

24.6 

Deo.  4.6 

14.5 
24.5 
34.5 

17.33  +  .97 
17.59      Si 
17.82      .91 

18.02  •!•  .17 
18.16      .19 
18.26  4-  .07 

29.61  +  .37 
29.97      .34 
30.30      .30 

30.56  +  .95 
30.76      .19 
30.91  +  .11 

28.81  +  .98 
29.06     .96 
29.33      .93 

29.53  +  .18 
29.70      .14 
29.81  +  .09 

58.37  -  .56 
57.86     .45 
57.46      .35 

57. 17 -.99 
57.0:^  -  .07 
57.04  +  .06 

12.82  +  .90 
13.11      .98 
13.38     .95 

13.61  +  .91 
13.80     .16 
13.93+  .10 

52.14  +  .36 
52.49      .34 
52.82      .30 

53.09  +  .95 
53.31      .19 
53.46  +  .13 

35.54 +  .34 
35.87      .91 
36.17     .97 

36.42  +  .93 
36.64      .19 
36.79  +  .13 

14.41  +  .96 
15.27      .76 
15.92      .53  i 

16.33  +  .98 
16.48      .00 
16.3:)  -  .98 
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APPROXIMATE  NOBTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

'  Mean 
Solar 
Date. 

• 

(Dec.30.5) 

CGeminor. 

63Aarig». 

25Camelop 

y'Volantis. 

/7Can.Min. 

26Lync]n. 

Groombr. 
1374. 

o^  Cancri. 

69  16 

h     m 

6  57 

50  30 

h     m 

7     4 

O          t 

7  23 

h     m 
7     7 

160  19 

h     m 

7    9 

81  29 

h     m 

7  21 

o        * 

42    9 

h     m 

7  46 

o         / 

15  47 

h     m 

7  47 

O          t 

64  18 

h     m 

7  54 

B 

35.37  +  .15 

B 

5.72  -f  .16 

B 

60.67  +  .70 

8 

44.79  +  .06 

a 
11.41  -1-  .14 

42.53  -1-  .95 

B 

3.23  -1-  .54 

B 

16.75  -I-  .18 

JaD.  9.5 

35.49      .10 

5.86      .19 

GI.I9-|>  .34 

44.78  -  .08 

11.53      .10 

42.75      .19 

3.67      .34 

16.92      .15 

19.5 

35.56  4-  .04 

5.95  ^  .06 

61.35      .00 

44.63      .90 

11.62      .06 

42.90      .19 

3.92      .17 

17.06     .11 

*i9.4 

35.57  -  .01 

5.97  -  .01 

61.18-  .35 

44.38      .31 

11.65-1-  .01 

42.99  -f-  .05 

4.01  -1-  .01 

17.13 -I-  .66 

Feb.   8.4 

35.54      .06 

5.93      .06 

60.66      .68 

44.01      .49 

11.63-  .04 

42.99  -  .08 

3.93  -  .16 

17.15-  .01 

18.4 

35.46  -  .10 

5.84  -  .19 

59.83      .96 

43.53  -  .58 

11.57 -.08 

42.94  -  .08 

3.68  -  .31 

17.11 -.65 

28.4 

3.5.33      .14 

5.69      .17 

58.74     1.90 

42.98     .50 

11.48      .11 

42.81      .15 

3.31      .44 

17.03      .09 

Mar.  10.4 

35.18      .16 

R.51      .90 

57.44     1.37 

42.35      .65 

11.35      .14 

42.63      .SO 

2.80      .55 

16.91      .14 

20.3 

35.01      .17 

5.30      .91 

56.00    1.40 

41.67      .69 

11.19      .16 

42.42      .S3 

2.21      .63 

16.76      .16 

aO.:) 

34.83      .18 

5.08      .99 

54.47    1.64 

40.98     .70 

11.02     .17 

42.18     .94 

1.55      .67 

16.59      .17 

Apr.   9.2 

34.65-  .IS 

4.86  -  .91 

52.92-1.59 

40  30  -  .68 

10.85 -.16 

41.93-  .95 

0.86  -  .69 

16.42 -.17 

19.2 

34.48  -  .17 

4.66  -  .90 

51.42-1.44 

39.63  -  .65 

10.70  -  .14 

41.68- .94 

0.17-  .68 

16.25  -  .16 

Nov.24.6 

38.20  -I-  .96 

8.97  +  .34 

69.84  -1-1.66 

43.14-1- .47 

13.90  ^  .98 

45.81  -1-  .44 

8.31  +  .99 

19.45  -f  .34 

Dec.   4.6 

:)8.47      .25 

9.:)0      .31 

71.41      1.47 

43.56     .36 

14.17      .95 

46.2;)      .40 

9.19      .83 

19.78     .31 

14.6 

38.71  •»•  .93 

9.60  -¥  .96 

72.77-1.1.90 

43.87  +  .95 

14.41  +  .93 

46.60  -1-  .35 

9.96  -f-  .79 

20.08  -i-  .98 

24.5 

38.92     .18 

9.85     .90 

73.81      .80 

44.06  4-  .13 

14.63      .19 

46.93      .30 

10.63     .60 

20.35     .S3 

34.5 

39.06  4-  .13 

10.03  -f-  .14 

74.54  -f  .56 

44.13      .00 

14.78  -1-  .19 

47.20  -1-  J» 

11.16-1-  .47 

20.57  4-  .16 

• 

Mean 

Solar 
Date. 

C '  Canori. 

/9CaDcri. 

SOMonoce- 
rotis. 

0Chamc8- 
leontio. 

ffHydnB. 

/Cancri. 

0*  Cancri. 
(mean.) 

tf  Hydra. 

O          1 

72     1 

h     m 

8     5 

80  28 

h     m 

8  10 

93  33 

h     m 

8  20 

O           / 

167    8 

h     m 

8  23 

86  16 

h      m 

8  38 

o        « 

68    8 

h      tn 

8  36 

O          f 

59    0 

h     m 

8  47 

O          1 

87  13 

h     m 

9    8 

(Deo.30.«) 

s 
54.37  +  .90 

B 

33.15  -f  .18 

B 

10.05 -I-  .10 

a 
61.76-1-  .30 

B 

0.73  4-  .91 

a 
55.32  -I-  .95 

B 

32.07  -1-  .96 

B 

38.54  -1-  .95 

Jan.  9.6 

54..'>5      .15 

33  32      .15 

10.22     .15 

61.99  4- .15 

0.92      .17 

55.64      .19 

32.31      .90 

38.77      .90 

19.5 

54.68      .11 

33.46      .11 

10.35      .11 

62.05  -  .09 

1.07      .19 

55.70      .14 

32.51      .14 

38.95      .15 

29.5 

54.77      .06 

33.54      .06 

10.43      .06 

61.94      .91 

1.17       .07 

55.82      .09 

32.64      .10 

39.07     .10 

Feb.  8.5 

.'i4.81  ^  .01 

33.57  +  .01 

10.46  4-  .01 

61.65      .38 

1.22  f  .09 

55.88  -1-  .04 

32.72  -e  .05 

39.16      .06 

1           18.4 

54.79  -  .04 

:W.55  -  .04 

10.45  -  .03 

61. 18-. 65 

1.22 -.09 

55.90  -  .01 

32.75      .00 

39.20  -1-  .01 

28.4 

.'>4.72      .09 

3:).49      .08 

10.39      .07 

60.!>5      .70 

1.17      .06 

55.86      .06 

32.72  -  .05 

39.18 -.03 

Mar.  10.4 

54.61       .19 

:W.40      .11 

I0.2i)      .11 

5{l.78      .89 

1.10      .09 

55.78      .10 

.32.64      .10 

39.14      .07 

20.4 

54.48      .14 

33.27      .14 

10.17      .14 

58.92      .90 

0.99      .19 

55.66      .13 

32.52      .14 

39.05      .10 

30.3 

1 

54.32      .16 

33.12      .16 

10.02      .16 

57.98    ..97 

0.85      .14 

55.53      .15 

32.37      .16 

38.94      .19 

Apr.   9.3 

54.16-  .17 

•32.96  -  .17 

9.85  -  .16 

56.98  -1.09 

0.70-  .15 

55.36  -  .17 

32.21  -  .17 

38.81  -  .13 

19.3 

ri3,m)      .15 

32.80      .16 

9,70      .15 

5.'>.95    1.04 

0.55      .15 

55.20      .16 

32.03      .17 

38.67      .14 , 

29.3 

5:i.a5    .14 

32.65      .14 

9.55      .14 

54.91     1.03 

0.40      .14 

55.05      .15 

31.87      .16 

38.53      .14 

May  9.6 

5.3.71  -  .14 

32.52  -  .11 

9.41  -.13 

53.89-1.00 

0.26  -  .13 

54.90  -  .14 

31.72 -.15 

38.39 -.13 

84 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                                             I 

Mean 
Solar 
Date. 

(i  Argns. 

a  Lyncis. 

10  Leonis 
Minoris. 

o  Leonis. 

^  Cham»- 
leontis. 

19  Leonis 
Minoris. 

9r  Leonis. 

AUrsasMa- 
joris. 

159  16 

h      m 

9  11 

8 

62.27  +  .40 

62.61  .98 
62.83      .16 
62.93  +  .04 
62.91  -  .08 

62.78-  .19 
62.53      .30 

62.19  .33 
61.78     .45 
61.30      .51 

60.76  -  .55 

60.20  .57 

59.62  .58 
59.03      .59 
58.44  -  .58 

o         / 

55    8 

h     m 

9  14 

O           t 

58     7 

h     m 

9  27 

79  36 

h     ta 

9  35 

170  27 

h     m 

9  37 

48  25 

h     m 

9  50 

81°  26 

h     m 

9  54 

o          * 

46  32 

b      m 

10  10  . 

(Dec.30.6) 

Jan.   9.6 

19.6 

29.5 

Feb.  8.5 

18.5 
28.5 
Mar.  10.4 
20.4 
30.4 

Apr.   9.3 
19.3 
29.3 

May  9.3 
19.2 

• 

8 

21.16+  .30 
21.44      .95 
21.67      .90 

21.85  .15 
21.96      .09 

22.01  +  .03 

22.02  -  .03 
21.96      .06 

21.86  .19 
21.73      .15 

21.56 -.17 
21.39      .18 
21.21      .17 
21.04      .16 
20.88  -  .15 

a 
29.05  +  .30 

29.34      .97 

29.60      .99 

29.79      .16 

29.92      .10 

30.00  +  .04 

30.01  -  .09 
29.97      .07 
29.88      .11 
29.75      .15 

29.59  -  .17 
29.42      .18 
29.24      .17 
29.07      .16 
28.91  -  .15 

8 

16.68+  .97 

16.93  .93 
17.14      .18 
17.30      ,14 
17.42      .10 

17.49+  .05 
17.51      .00 
17.48-  .05 
17.41      .08 
17.32     .10 

17.21  -  .19 
17.08      .14 

16.94  .13 
16.81      .13 
16.68  -  .19 

8 

12.94  +  .89 
13.65      .6Q 
14.14      .38 
14.41  +  .15 
14.43-  .10 

14.21  -  .39 
13.79      .53 
13.16      .73 
12.34      .89 
11.39     1.03 

10.28-1.15 
9.09    1.93 
7.82    1.98 
6.52    1.31 
5.19-1.34 

8 

56.72  +  .34 
57.05      .31 
57.35      .96 
57.58      .90 
57.74      .13 

57.84  +  .07 
57.89  +  .01 
57.87  -  .05 
57.80      .10 
57.68     .14 

57.53  -  .17 
57.35      .18 
57.17      .19 
56.98     .19 
56.80  -  .18 

8 

23.86  +  .97 
24.12     .94 
24.35      .90 
24.52     .16 
24.66      .11 

24.74  +  .06 
24.78  +  .09 
24.78  -  .03 
24.73      .06 
24.65      .09 

24.55  -  .11 
24.42      .19 
24.30      .13 
24.17      .13 
24.04  -  .19 

8 

27.52  +  .37 
27.88      .34 
28.21      .99 
28.46      .93 

28.65      .16 

1 

28.78  +  .09 
28.86  +  .03 
28.86  -  .03 
28.61      .06 
28.70      .19 

28.56  -  .15 
28,39      .17 
28.21      .19  i 
28.01      .19 

27.83 -.17 

1 

1 

Mean 
SoUr 
Bate. 

/A  Hydr». 

/?  Leonis 
Minoris. 

a  AntlifiB. 

/?  Ootantis, 
S.P. 

41  Leonis 
Minoris. 

d*  Cham»- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 
1706. 

106  16 

h      m 

10  20 

52  43 

h     m 

10  21 

120  30 

h     m 

10  22 

188    2 

h      m 

10  34 

0           / 

66  14 

h     m 

10  37 

169*' 57 

h     m 

10  44 

0          / 

55  11 

h     m 

10  47 

o        .    1 

11  38 

h      m 

10  51 

8 

11.59 +.95 
12.47      .80 
13.19      .61  , 
13.68      .39 
13.97  +  .18 

14.05-  .03 
13.91       .83 
13.59      .49 
13.08      .58 
12.44      .70 

11.68-  .80 

10.85      .86 

9.96      .89 

9.07      .88 

8.20  -  .85 

1 

Jan.  19.6 
29.6 

Feb.  8.6 
18.5 
28.5 

Mar.  10  5 
20.4 
30.4 

Apr.   9.4 
19.4 

29.3 

May  9.3 

19.3 

29.3 

June  8.2 

a 
46.61  +  .93 

46.81      .17 

46.95      .19 

47.05      .07 

47.10+  .03 

47. II  -  .01 
47.08      .05 
47.00      .08 
46.91       .10 
46.80      .19 

46.68  "  .13 
46.55      .13 
46.42      .13 
46.29      .19 
46. 17 -.11 

8 

3 1.72 +.97 
31.97      .SB 

32.17  .16 
32.29      .10 

32.38  +  .05 

32.39  .00 
32.37  -  .05 
32.29      .10 

32.18  .13 
32.04      .15 

31.88-  .16 
31.71      .17 
31.55      .16 
31.39      .15 
31.25-  .13 

8 

7.60  +  .91 
7.79      .17 
7.94      .19 
8.03      .07 
8.08  +  .09 

8.07  -  .09 
8.03      .06 
7.94      .10 
7.83      .19 
7.70      .14 

7.55  -  .16 
7.39      .16 
7.^3      .15 

7.08  .14 
6.94  -  .13 

8 

37.30  -  .64 
36.78      .40 
36.50  -  .16 
36.47  +  .09 
36.67      .39 

37.11  +  .55 
37.77      .78 
38.66      .99 
39.76    1.17 
41.00    1.39 

42.42+1.48 
43.96    1.59 
45.59    1.67 
47.59    1.71 
49.00+1.69 

8 

26.30  +  .96 
26.53      .91 
26.72     .17 
26.86      .19 
26.95     .07 

26.98  +  .09 
26.98  -  .09 
26.93      .06 
26.85      .09 
26.76      .11 

26.64  -  .13 
26.50      .13 
26.38      .19 
26.25      .19 
26.13 -.11 

B 

50.47  +  .75 
51.12      .56 
51.56      .33 
51.78+  .19 
51.81  -  .06 

51 .62  -  .96 
51.26     .46 
50.70      .63 
50.00      .78 
49.15      .90 

48.20  -1 .01 
47.14    1.09 
46.03    1.14 
44.87    1.18 
43.68  -1.91 

8 

9.83  +  .30 
10.10      .94 
10.31       .19 
10.47      .14 
iO.58      .06 

10.63  +  .09 
10.63  -  .08 
10.59      .06 
10.50      .09 
10.40      .19 

10.26-  .14 

10.12      .15 

9.97      .15 

9.82     .14 

9.68  -  .13 

ADDITIONAL  FIXED  STARS,   1890. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

J7  Octantis. 

f^  Leonis. ,  ^  Urs.  Maj. 

vUni.Mi^. 

f  Hydro. 

X  Urs.  Mi^. 

irVirginiB. 

1 

♦ 

e  CorvL    ■ 

Mean 
SoUr 
Date. 

1 

0      / 
174     0 

0      /  1          0      / 
87  27  '      44  54 

0      / 
56  18 

12f  15 

0      i 
41  36 

82  46 

112   d  i 

h     m 

11     0 

b     m              h     m 

1]     1         11     3 

h     m 

11   12 

h     m 

11  27 

h     m 

11  40 

h     m 

11  55 

8 

h     m  , 

12     4  ! 

H 

a                 1     « 

B 

• 

8 

■ 

Feb.  8.6 

15.95  +  .06 

18.08-1-  .15,29..30-I-  .91 

33.04  +  .99 

36.13+  .19 

15.38  +  .31 

14.50 +.99 

28.41  +  .93 

18.6 

16  44  +  .33 

18.22      .19  29.4d      .16 

33.23      .16 

.36.30      .15 

15.65      .93 

14.70      .17 

28.62      .19 

28.5 

16.59  -  .01 

18.33      .08 1 29.63      .11 

33.:i5     .10 

36.43      .10 

15.84      .15 

14.85      .13 

28.78      .14 , 

Mar.  10.5 

16.42      .34 

18.38+ .09*29.71      .06 

33.44      .05 

36.50      .05 

15.96      .09 

14.96      .09 

28.90      .10 

80.5 

15.90      .66 

18.40  -  .01 '  29.74  +  .01 

33.46  +  .01 

36.53  +  .01 

16.03+  .04 

15.03      .06 

28.97      .06 

30.4 

15.11  -  .M 

18.37  -  .04 

29.73  -  .03 

33.45  -  .03 

36.53  -  .03 

16.04  -  .09 

15.08  +  .03 

28.09  +  .09 

Apr.   9.4 

14.0  J    1.90 

18.33      .06 

29.67      .07 

33.39      .07 

36.48      .06 

15.98      .07 

15.08  -  .01 

29.02     .00 

19.4 

12.72    1.44 

18.25      .06 

29.59      .10 

33.31      .10 

36.4 1      .66 

15.89      .11 

15.05      .05 

29.00  -  .03 

29.4 

11.16    1.64 

18.17      .09 

29.48      .19 

33.19      .19 

36.32      .10 

15.76     .15 

14.99      .07 

28.96      .06 

May  9.3 

9.44    1.79 

18.07      .10 

29.35      .13 

33.07      .13 

36.20     .19 

15.59      .17 

14.92      .06 

28.86     .06 

19.3 

7.59  -1.90 

17.P6-.ll 

29.21  -  .14 

32.92  -  .14 

36.07  -  .13 

15.41  -  .19 

14.85 -.09 

28.79  -  .09 

29.3 

5.64     1.96 

17.85      .11 

29.06      .14 

32.77      .15 

35.94      .14 

15.21      .90 

14.76     .10 

28.70     .10 

Jane  8.3 

3.63    9.00 

17.74      .10 

28.92      .13 

32.63      .14 

35.78      .15 

15.00      .90 

14.65      .11 

28.59     .11 

18.2 

« 

1.64-1.97 

17.64  -  .09 

28.79 -.19 

32.50  -  .19 

35.64  -  .14 

14.81  -  .19 

14.55  -  .10 

28.48-.il 

Meao 

SoUr 
Date. 

2Can.yeD. 

6Un.Min. 

d«  Corvi, 

/9  Caii.yen. 

yVirginiB, 
{mean,) 

31  Conue 
Berenices. 

vCassiop., 
8.  P. 

43Cephei, 
n.  P. 

0      1 
48  43 

0  / 

1  41 

105  54 

0      1 
48     2 

90  50 

0      t 
61  51 

330    7 

355"*  40 

h     m 

12  10 

12  14 

8 

h     m 

12  24 

h     m 

12  28 

•    h     m 

12  36 

8 

h     m 

12  46 

h     m 

12  50 

8 

h     m 

12  53 

8 

■ 

8 

8 

8 

Feb.   8.6 

37.44  -f  .99 

51.37 -K.84    10.75 +  .94 

31.66+  .39 

5.39  +  .96 

20.83  +  .97 

2.01  -  .33 

36.97  -9.49 

18.6 

37.71      .94 

56.61     4.63    10.97      .90 

31.95      .96 

5.62     .90 

21.09      .94 

,    1.72      .95 

34.76    9.00 

28.6 

37.93      .16 

60.63    3.39    11.14      .16 

32.18      .90 

5.80      .16 

21.32      .90 

1.51       .18 

32.97    1.56 

Mar.  10.5 

:{8.08      .19 

63.38    9.04 

11.28      .19 

32.36      .14 

5.94      .19 

21.49      .16 

1.37      .11 

31.60    1.11 

20.5 

1 

:)8.18    .07 

64.70  -KI.69 

11.39      .06 

32.47      .09 

6.05      .10 

21.6:)      .11 

'    1.28 -.04 

30.75      .59 

.10.5 

38.23  4-  .09 

64.63  -0.76  '  1 1 .46  +  .04 

32.55  +  .04 

6.14  +  .07 

21.71  +  .07 

1.28+  .04 

30.43  -  .01 

Apr.   U.5 

:W.2:)  -  .09 

63.19    9.06    11.48+  .01 

32.56  -  .01 

6.18+  .03 

21.77+  .03 

1.37      .19 

30.73  +  .54 

19.4 

:)8.I9      .06   60.47    3.31'  11. 47 -.09 

32.54      .05 

6.19-  .01 

21.77-  .01 

1 .54      .90 

31.51     1.05 

'          29.4 

:)8.12      .10   56.58    4.38    11.45      .04 

:i2.47      .08 

6.17      .09 

21.76      .04 

1.78      .99 

32.83    1.54 

May   9.4 

'J8.00      .13 

1 

51. r2    5.97'  11.40      .06 

32.38      .11 

6.15     .04 

21.70      .06 

'    2.12      .37 

34.58    1.96 

,          19.3 '37.87 -.15 

46.05  -5.97 

11.33 -.07 

32.25  -  .14 

6.09  -  .06 

21.64-  .08 

2.51  +  .41 

36.72  +9  » 

2;>.3    37.71      .16 

39.78    6.46*  11.25      .08 

:I2.10      .16 

6.02     .07 

21.54      .10 

2.94      .46 

39.19    959 

June  8.3 

37.55      .17 

33.13    6.75    11.16      .00 

31.94      .17 

5.94      .09 

21.44      .11 

3.43      .51 

41.89    9.78 

18.3 

37.38 -.17 

26.29  -6.K 

11.06 -.10 

31.77-  .17 

5.84  -  .10 

21.32-  .19 

3.96+  .55 

44.74  +9  87 

1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASOENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

d  Muscae. 

• 
c  Virginifl.  ,20Can.Ven. 

K  Octantis. 

1 

B.A.C.4536. 

m  Virginia. 

^Apodis. 

ir  Hydrie. 

III 

160  57 

78  27 

O           1 

48  51 

175  13 

O            1 

52  15 

O          t 

^8    9 

166  16 

O            1 

116    9 

h     m 

12  54 

h     m 

12  56 

h     m 

13  12 

8 

h     m 

13  23 

h     m 

13  29 

h     m 

13  35 

h     m 

13  54 

h      m 

14     0 

A 

• 

• 

ft 

8 

6 

B 

Feb.  28.6 

45.56  -h  .42 

42.67  +  .18 

37.50  +  .96 

25.07  +1.81 

53.83  +  .98 

.'50.72  +  .99 

40.24  +  .80 

6.75  +  .94 

Mar.lO.G 

45.93      .39 

42.84      .15 

37.73      .90 

26.70    1.45 

54.08      .99 

50.92      .18 

40.98      .68 

6.98      .99 

80.6 

46.21      .S3 

42.98      .11 

37.90      .15 

27.97    1.08 

54.25      .16 

51.08      .15 

4 1 .00      .55 

7.20      .19! 

30.5 

4G.3d      .19 

43.07      .08 

38.02      .10 

28.85     .69 

54.40      .12 

61.22      .19 

42.08      .49 

7.36      .15 

Apr.   9.5 

46.46  +  .09 

43.14      .05 

38.10      .05 

29.35  +  .39 

54.50     .06 

51.33      .00 

42.44      .99 

7.49      .19 

19.5 

46.44  ~  .06 

43.17-1-  .01 

38.13+  .01 

29.48  -  .07 

54.55  +  .03 

61.40  4-  .06 

42.66  +  .16 

7.60  +  .09 

29.5 

46.34      .15 

43.16-  .09 

38. 12 -.03 

2}).2I      .46 

64.56  -  .01 

51.44  +  .03 

42.76  +  .03 

7.68   .  .06 , 

May  9.4 

46.14      .94 

43.14      .04 

38.07     .07 

28.56      .84 

54.54      .04 

51.46      .00 

42.72  -  .10 

7.72  +  .03  1 

19.4 

45.87      .31 

43.10      .06 

37.98     .10 

27.52    1.19 

54.48      .07 

51. 45 -.09 

42.55      .93 

7.74      .00 

29.4 

45.53      .37 

43.03      .07 

37.88      .19 

25.19    1.46 

64.40      .10 

61.42      .04 

42.26      .35 

7.72  -  .03 

June  8.3 

45.13-  .43 

42.95  -  .06 

37.74  -  .15 

23.55  -1.78 

54.28  -  .19 

61. 37 -.06 

41.86-  .46 

7.69  -  .06 

18.3 

44.66      .48 

42.87      .00 

37.58      .17 

21.62    9.03 

54.16      .14 

51.31       .06 

41.33      .56 

7.62     .07 

28.3 

44.15      .51 

42.76     .10 

37.41      .17 

19.60    9.91 

64.00      .16 

61.22      .00 

40.73      .64 

7.54      .09 

Jaly  8.3 

43.65  -  .49 

42.65  -  .11 

37.24  -  .16 

• 

17.21  -9.33 

53.84  -  .17 

51. 12 -.10 

40.05  -  .71 

7.43-  .11  ! 

1 

dBootis. 

/cVirginiB. 

4  Ui8.Mm. 

JOctantiB. 

ABootis. 

A  Virginia. 

fi  Hydri, 

aApodis.  i 

Mean 
Solar 
Date. 

S.  P. 

1 

64  23 

99  45 

0          1 

11  56 

173*    9 

O          / 

43  24 

102  52 

190  24 

168  34 

h     m 

14    5 

h      m 

14    7 

14    9 

h     m 

14    9 

h     m 

14  12 

h     m 

14  13 

h     m 

14  33 

h     ni  ' 

14  34  i 

ft 

s 

■ 

■ 

B 

■ 

II 

B 

Mar.20.6 

23.86  -»-  .19 

2.38  +  .17 

22.45  •»-  .63 

28.75+1.16 

13.42 +.94 

10.14+  .18 

55.52  -  .77 

17.57  +  .83 

30.6 

24.03      .14 

2.54      .15 

22.97      .43 

29.76      .09 

13.63      .18 

10.31       .15 

54.81      .64 

18.34      .70, 

Apr.  9.5 

24.15     .10 

2.68     .19 

23.31      .94 

30.59      .66 

13.78     .13 

10.45      .13 

54.25     .47 

18.97      .55 

19.5 

24.24      .07 

2.78     .00 

23.45  4-  .06 

31.11      .30 

13.88     .68 

10.57      .10 

53.88     .97 

19.44      .39 

29.5 

24.31      .05 

2.86     .06 

23.43  -  .13 

31.37  +  .19 

13.04  +  .03 

10.65      .07 

53.71  -  .06 

19.76      .93 

May  9.4 

24.34  +  .09 

2.90  +  .03 

23.20  -  .31 

31. 35 -.15 

13.95-  .09 

10.71  +  .04 

53.72  +  .19 

19.90  +  .07 

19.4 

24.33  -  .01 

2.93  •!•  .01 

22.82     .46 

31.07      .49 

13.91      .06 

10.73+  .01 

53.94      .31 

19.90  -  .09 

29.4 

24.29     .04 

2.93  -  .09 

22.28     .60 

30.51      .69 

13.83      .10 

10.74  -  .01 

54.34      .50 

19.72      .96 

June  8.4 

24.24      .07 

2.90      .04 

21.62     .79 

29.69      .93 

13.72     .14 

10.71       .03 

54.94      .68 

19.39      .41 

18.3 

24.16     .00 

2.85      .06 

20.85     .81 

28.65    1.14 

13.56     .17 

10.67      .06 

55.70.    .83 

18.90      .55 

28.3 

24.06  -  .11 

2.78  -  .08 

20.00  -  .80 

27.41  -1.39 

13.39  -  .19 

10.60-  .06 

56.60  +  .96 

18.29  -  .68 

July  8.3 

23.94      .13 

2.69     .10 

19.08     .04 

26.01     1.48 

13.19      .90 

10.51       .10 

57.62    1.00 

17.55      .79 

18.3 

23.81      .15 

2.58     .11 

18.12       .97 

24.46    1.61 

12.98     .99 

10.40      .11 

58.76    1.17 

16.71        .68 

28.2 

23.65  -  .16 

2.46  -  .19 

17.14 -.08 

22.80  -1.70 

12.75 -.93 

10.28 -.19 

59.95  +1.91 

15.80 -.93 
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APPL 

• 
BOXIMATI 

\  NOKTH  ¥ 

»OLAR  DIS 

TAKCESA 
TBAN81T 

ND  APPAREKT  BIQE 

rr  ASCENfi 

IIOKR. 

FOR  THR  UFPEB 

AT  WARHTNGTON. 

Meui 
Solar 
Date. 

SSBootia. 

47  Cepheiy 
8.  P. 

7  Seorpii. 

dBootin. 

p  Octaotio. 

/9Cor.Bor. 

/Camelop., 
S.P. 

<)^Apodi8. 

O          t 

45    7 

li     m 

14  34 

348  59 

h     m 
14  51 

114  51 

h     m 

14  57 

56  16 
h     m 
15  11 

O           1 

174    6 

h     m 

15  18 

60  3l' 

h     m 

15  23 

340  59 

h      xa 

15  38 

168  25 

b     m 

16     3 

8 

58.74  +1.07 

Mar.30.6 

s 
46.01  -f  .19 

• 
22.17 -.60 

■ 
38.77  +  .99 

■ 

5.14 +  .99 

B 

8.78  +1.73 

B 

18.54  +  .93 

8 

4I..57-.48 

Apr.  9.6 

46.18     .15 

21.75     .39 

38.97     .10 

5.34      .18 

10.36    1.43 

18.75      .19 

41.21       .99 

59.76      .00 

10.5 

46.31      .11 

21.53 -.11 

39.13      .10 

5.49      .14 

11.65    1.14 

18.91       .15 

41.00      .15 

60.66      .83 

129.5 

46.39      .06 

21.52  4  .10 

39.28     .13 

5.62      .11 

12.64      .83 

19.06      .19 

40.91  -  .03 

61.41      .08 

May  9.5 

46.44  4  .OS 

21.74      .33 

39.:)8     .00 

5.71      .07 

13.31       .51 

19.16      .08 

40.94  +  .00 

62.02      .53 

19.5 

46.43  -  .03 

22. 19 +.54 

39.4(:  +  .00 

5.76  +  .03 

13.66+  .18 

19.23  +  .06 

41.10+  .93 

62.47  +  .37 

29.4 

46.38      .07 

22.81      .79 

39.51  +  .03 

5.78     .00 

13.66 -.10 

19.27  +  .01 

41.39      .35 

62.75      .10 

Jane  8.4 

46.29     .10 

23.60      .00 

39.52  -  .01 

5.76  -  .04 

13.33      .40 

19.26  -  .09 

41.80      .47 

62.85  +  .09 

18.4 

46.18      .13 

24.56    1.09 

39.49     .04 

6.70     .07 

12.68      .80 

19.22     .05 

42.33      .50 

62.78-  .10 

28.4 

46.03      .17 

25.66    1.14 

39.45      .07 

5.62     .10 

11.73    1.10 

19.16      .06 

42.92      .64 

62.52     .34 

July  8.3 

45.t54  -  .90 

26.84  +1.91 

39.37  -  .00 

5.50  -  .13 

10.47  -1.30 

19.06-  .11 

43.60  +  .79 

62. 10 -.48 

18.3 

45.63      .91 

28.08    1.90 

39.27      .11 

5.35      .15 

8.98    1.01 

18.93      .14 

44.35      .7? 

61.56     .09 

28.3 

45.42      JB 

29.35    1.98 

39.15      .13 

5.19      .17 

7.20    1.79 

18.78      .16 

45.13      .79 

60.85      .77 

Aug.  7.3 

45.18      .S3 

^U>.64    1.98 

39.00      .15 

5.01      .19 

5.41     1.88 

18.61      .18 

45.93      .80 

60.03      .88 

17.2 

44.95      .93 

31.90    1.9S 

38.84      .10 

4.81      .90 

3.50    1.91 

18.42      .19 

46.73      .79 

59.13      .93 

27.2 

44.72  -  .» 

33.13+1.90 

38.67  -  .17 

4.61  -  .19 

1.59  -1.88 

18.23  -  .19 

47.52  +  .77 

58.18 -.08 

Mean 
.Solar 
Date. 

^  HeroaliH. 

aCor.Bor. 

(HMOfl.) 

/ApodiH. 

^  Ura.Min. 

^Ophiuohi. 

ir  Heroolis. 

tfOphinchi. 

dAra. 

O          1 

44  46 

h     m 

16    5 

o         t 

55  51 

h     m 

16  10 

168  39' 

h     m 

16  16 

13  59 

h     m 

16  20 

105  35 

h     m 

17     4 

O          1 

53    4 

b      m 

17  11 

114  53 

h     m 

17  15 

150  35 

b      m 

17  21 

Apr.   9.6 

8 

19.30  +  .94 

B 

34.49  +  .94 

■ 

40.07  +1.09 

■ 

47.56  +  .05 

8 

4.64  +  .98 

8 

13.70  +  .99 

15.68+  .39 

B 

11.18+  .63 

19.6 

19.5:)      .SI 

34.71      .90 

41.03      .90 

48.14      .51 

4.91      .95 

13.98      .96 

15.98      .98 

11.69      .40 

29.6 

19.73      .17 

34.89     .10 

41.86      .75 

48.58     .37 

5.15      .93 

14.23      .93 

16.24      .95 

12.16      .45 

May  9.6 

19.87      .19 

35.03      .14 

42.53      .00 

48.88      .99 

5.37      .90 

14.44      .90 

16.48      .93 

12.59      .40 

i          19.5 

J 

19.98      .00 

35.16      .10 

43.06      .44 

49.01  +  .00 

5.56      .18 

14.62      .16 

16.70      .90 

12.96      .34 

29.5 

20.04  4  .04 

35.23  +  .00 

43.41  +  .90 

49.00  -  .00 

5.73  +  .15 

14.76+  .19 

16.88+  .17 

13.28+  .96 

June  8.5 

20.05  -  .01 

35.25  +  .09 

43.57  +  .07 

48.8:)      .94 

5.86      .11 

14.85      .00 

17.04      .14 

13.53      .91 

18.4 

20.02      .00 

35.26  -  .09 

43.55 -.11 

48.52      .38 

5.96      .08 

14.91  +  .04 

17.16      .10 

13.70      .13 

1          28.4 

19.93      .11 

35.22      .00 

43.36      .98 

48.06      .59 

6.02  +  .04 

14.92-  .01 

17.2:)      .06 

13.80  +  .00 

July  8.4 

19.80      .15 

35.14      .10 

42.99      .48 

47.48      .64 

6.0:)      .00 

14.89      .06 

17.27 +.01 

13.82  -  .01 

18.4 

19.63  -  .18 

35.02  -  .14 

42.45  -  .61 

46.79  -  .74 

6.03  -  .03 

14.82  -  .10 

17.26-  .03 

13.77-  .00 

28.3 

19.43      .SI 

34.87      .17 

41.77      .74 

46.01      .80 

5.97      .07 

14.69      .15 

17.21      .00 

13.63      .17 

Aug.  7.3 

19.21      .S4 

34.69      .19 

40.97      .80 

45.16      .88 

5.88      .10 

14.51      .10 

17.13      .10 

13.44      .93 

17.3 

18.96     m 

34.49      .91 

40.06      .94 

44.25      .93 

5.76      .13 

14.:)2      .91 

17.00      .14 

13.18      .99 

27.3 

18.69      .97 

34.27      .S9 

39.10      .08 

43.31      .95 

5.61      .10 

14.11       .93 

16.84      .17 

12.86      .33 

Sept.  6.2 

18.42  -  J97 

34.06  -  .99 

38.11  -.97 

42.36  -  .94 

6.45  -  .17 

13.87  -  .94 

16.67  -  .18 

12.51  -  .36 

16.2 

18.15     .SO 

33.84      .93 

37.15      .03 

4 1 .42      .91 

5.27      .10 

13.63      .95 

16.48      .18 

12.15      .30 

26.2 

17.90      .94 

33.62     M 

36.24      .86 

40.55      .05 

5.10      .10 

13.38      .94 

16.30      .18 

11.78      .36 

Oct    6.2 

17.68- .91 

33.38-34 

35.43  -  .70 

39.73  -  .76 

4.96  -  .13 

13.15 -.tt 

16.13 -.17 

11.44- .34 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIUUT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

Groombr. 
944,8.P. 

I  HeronliB. 

d  HercnliR. 

0  HerouliB. 

X  Sagittarii. 

;):DraconiB. 

C  Pavonis. 

/Lyne. 

355    8 

h      m 

17  26 

43  56 

h.    m 

17  36 

O          1 

52  44 

h     m 

17  52 

O          / 

61  15 

h     m 

18     3 

115  29 

h     m 

18  21 

o         t 

17  19 

h     m 

18  23 

m  31 

h     m 

18  30 

O           f 

57  28 

h      m 

18  54 

May  19.6 
29.6 

Jane  8.5 
18.5 
28.5 

Jnly  8.5 
18.4 
28.4 

Ang.  7.4 
17.4 

27.3 

Sept  6.3 

16.3 

26.3 

Oct.    6.2 

16.2 

8 

33.86  -  .46 
33.62  -  .01 
33.84  -f  .46 
34.54      .99 
35.67    1.34 

37.21  +1.73 
39.13    9.06 
41.32    9.36 
43.84    9.63 
46.57    9.81 

49.46  44.95 

52.47  3.04 
55.54    3.06 
58.60    3.03 
61.59    9.95 

64.50  44.88 

B 

23.53  4-  .18 
23.69      .14 
23.81      .10 
23.88  +  .05 
23.91  -  .01 

23.87  -  .07 
23.78      .19 
23.64      .17 
23.45     .91 
23.23      .94 

22.97  -  .97 
22.69      .99 
22.40      .30 
22.10     jaa 
21.81      .98 

21.54 -.96 

8 

30.36  +  .90 
30.54      .15 
30.67      .11 
30.77      .07 

30.82  +  .03 

30.83  -  .01 
30.79     .06 

30.71  .11 
30.57      .16 
30.39      .10 

30.19 -.91 

29.97  .93 

29.72  .95 
29.47      .95 
29.22      .94 

28.98  -  .93 

8 

16.49  +  .91 
16.68      .17 
16.83      .13 
16.94      .09 
17.02     .06 

17.06+  .09 
17.05 -.03 
16.99     .06 
16.89      .19 
16.75      .15 

16.58  -  .18 
16.39      .90 
16.18     .91 
15.96      .99 
15.74      .99 

15.53 -.91 

8 

12.24  +  .95 
12.48     .99 
12.70      M 
12.88      .16 
13.02      .19 

13.12+  .07 
13.17+  .09 
13.17 -.09 
13.14      .06 
13.06      .10 

12.94  -  .14 
12.77      .17 
12.61      .18 
12.42     .19 
12.24      .18 

12.06 -.17 

8 

6.03  +  .43 
6.40      .31 
6.65     .19 
6.77  +  .06 
6.76  -  .07 

6.62  -  .90 
6.37     .99 

6.01       .43 

5.53     .53 
4.95     .61 

4.29  -  .69 
3.57      .75 
2.80      .78 
2.01      .80 
1.20      .80 

0.41  -  .77 

14.25  +  .64 
14.86      .57 
15.40      .47 
15.82     .36 
16.12       .94 

16.29  +  .19 
16.36     .00 
16.29  -  .13 
16.10      .95 
15.80     .35 

15.40 -.45 
14.90     .53 
14.35     .57 
13.77     .59 
13.18      .59 

12.59- .58 

8 

50.96+  .95 
51.20      .99 
51.41       .18 
51.57      .14 
51.69     .10 

51. 77 +.06 
51.81  +  .01 
51. 79 -.04 
51.74      .09 
51.63      .13 

51.47 -.17 
51.29      .19 
51.08      .91 
50.86      .99 
50.63      jn 

50.40  -  .99 

yean 
Solar 
Date. 

I  Lyra. 

25  Camelop. 
8.  P. 

6  Lyne. 

O          t 

52     4 

h     m 

19  12 

jSCygni. 

/SSagittiB. 

<5Cygni. 

Groombr. 
1374,S.P. 

ePavoniB. 

O          1 

54    4 

h     m 

19     3 

352  37 

h     m 

19    7 

62^  16 

b     m 

19  26 

O          i 

72  47 

h     m 

19  36 

O          / 

45    8 

h     m 

19  4] 

344  13 

h     m 

19  46 

163  12 

h     ni 

19  47 

May  29.6 

June  8.6 

18.6 

28.5 

Joly  8.5 

18.5 
28.5 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.   6.3 
16.2 

26.2 
Nov.  5.2 

24.09  4-  .94 
24.31       .90 
24.49     .15 
24.61      .10 
24.70      .06 

24.73  +  .01 
24.72  -  ,04 
24.66     .09 
24.55     .14 
24.39     .18 

24.20  -  .90 
23.{)9      .99 
23.75      .94 
23.51      .94 
23.27      .93 

23.03  -  .91 
22.83  -  .19 

47.01  -  .69 

46.53  .34 
46.34  -  .05 
46.44  4-  .94 
46.82     M 

47.48  4-  .80 
48.42    1.06 
49.59    1.97 
50.96    1.48 

52.54  1.67 

54.31  +1.83 
56.20    1.04 
58.18    9.09 
60.24    9.07 

62.32  9.06 

64.39  ^.03 
66.43+1.96 

8 

34.41 +  .95 
34.64      .91 
34.83      .16 
34.96      .19 
35.06      .07 

35.10+  .09 
35.10-  .03 
35.04      .09 
34.92     .14 
34.76      .18 

34.57  -  .91 
34.35     M 
34.11      .95 
33.86      .95 
33.61      .94 

33.37  -  .93 
33. 15 -.99 

8 

18.39  +  .94 
18.62     .99 

18.83  .18 
18.98      .13 
19.09     .09 

19.17+  .05 
19.19     .00 
19.17 -.04 
19.11      .06 
19.00      .13 

18.84  -  .17 
18.67      .19 
18.47      .90 
18.26     .91 
18.05      .90 

17.85 -.19 
17.66 -.18 

8 

7.48  +  .96 
7.73      .93 
7.95      .91 
8.15      .17 
8.28     .19 

8.38  +  .08 

8.45  +  .04 

8.46  -  .01 

8.43  .05 
8.35     .09 

8.25  -  .19 
8. 1 1       .15 
7.95      .17 
7.78      .17 
7.61      .16 

7.44  -  .15 
7.30  -  .13 

8 

33.69  +  .99 
33.96     .95 
34.19     .90 
34.36     .14 
34.47      .08 

34.55  +  .04 

34.55  -  .09 
34.51      .08 
34.40     .13 
34.25      .17 

34.05  -  .91 
33.62     .94 

33.56  .97 
33.28     .98 
33.00     .98 

32.72  -  .97 
32.44  -  .96 

8 

58.04  -  .36 
57.74      .93 
57.67  -  .10 
57.53  +  .09 
57.62      .15 

57.84  +  .98 
58.18     .41 

58.64  .50 
59.21      .61 
59.87     .79 

60.65  +  .81 
61.49     .87 
62.39     .93 
63.35     .98 

64.35  1.00 

65.34  +1.01 

66.36  +  .00 

a 
54.94  +  .80 

55.69  .70 
56.35     .60 
56.90      .49 
57.34      .37 

57.65  +  .S3 
57.80  +  .08 
57.82  -  .06 

57.70  .16 
57.45      .31 

57.08  -  .43 
56.58      .53 
56.02      .50 
55.40      .63 
54.76      .65 

54.11 -.64 
53.49  -  .60 

ADDITIONAL  FIXED   STARS^   1890. 
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APPROXDIATE  NOBTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

/  SagittcD. 

oSagittarii 

^AquiliB. 

31  Cygni. 

a  Delphini. 

^PavoiUB. 

f  Capricor. 

«  Cygni. 

70  49 

h     m 

19  53 

o         / 

118     1 

h     m 

19  55 

O          t 

91    9 

h     m 

20    5 

43  36 

h     m 

20  10 

O          1 

74  29 

h     m 

20  34 

156  36 

h     m 

20  35 

115  40 

h     m 

20  39 

O         f 

56  27 

h     n 

20  41 

Jnnel8.6 

53.50  ^  .10 

a 
55.35  ^  .95 1 

a 
39.25  -1-  .91 

a 
11.93 -1-  .93 

a 
33.15-1-  .93 

a 

5.79  4-  .54 

a 
36.42  4-  .97 

47.14  4.96 

28.6 

53.68      .16 

55.59      .91 1  39.45      .18 

12.14      .18 

33.37     .90 

6.29      .46 

30.68      .94 

47.38      .99 

July  8.6 

53.83      .13 

55.77      .17   39.eQ      .15 

I2..30      .13 

33..56      .16 

6.72      .39 

36.91      .91 

47.58      .17 

18.5 

53.94      .09 

55.93      .13. 39.75      .11 

12.41      .07 

33.70      .19 

7.07      .30 

37.10      .17 

47.72      .19 

28.5 

54.00  -f  .04 

56.03      .06 '  39.85     .07 

1 

12.44-1-  .01 

33.80      .08 

7..^3      .90 

37.24      .19 

47.82     .07 

Aug.  7.5 

54.0*3     .00  56.09  +  .03 

39.89  4-  .09 

12.44  -  .04 

33.86  4-  .04 

7.46  -1-  .09 

37.34  4-  .07 

47.87  4  .09 

17.4 

54.00  -  .04 

56.08  -  .09 

39.89  -  .09 

12.37      .10 

33.89      .00 

7.49  -  .01 

.37.38  4-  .09 

47.87  -  .09 

87.4 

53.93      .CO 

56.03     .06 

39.85     .06 

12.25     .15 

3.3.86  -  .05 

7.43      .19 

37.38  -  .03 

47.83     .07 

Sept  6.4 

53.82      .13 

55.95      .10 

39.78     .09 

12.06     .90 

.33.79      .00 

7.25      .99 

37.33      .07 

47.73     .11 

16.4 

53.69      .19 

55.82      .14 

39.67      .19 

1 1 .85     .93 

33.69      .19 

6.99      .30 

37.25     .11 

47.60      .15 

26:3 

53.51  -  .17 

55.66  -  .17 

39.53 -.15 

11.60 -.96 

33.55 -.15 

6.66  -  .96 

37. 12 -.14 

47.42  -  .18 

Oct.    6.3 

53.34      .18 

55.49      .18 

39.37      .16 

ll.;i3      .98 

33.39     .16 

6.27     .41 

36.97      .16 

47.24      JOO 

16.3 

5.3.16      .10 

55.31      .18 

39.22      .16 

11.04      .90 

33.23     .17 

5.84      .44 

36.80     .17 

47.03     .91 

26.3 

52.97      .18 

55.13      .17 

.39.06      .15 

10.76      .98 

33.06     .16 

5.39      .45 

36.64      .17 

46.83     .91 

Not.  5.2 

52.80      .10 

54.97      .15 

38.91      .14 

10.48      .97 

32.90      .15 

4.94      .43 

36.47      .16 

46.62     jn 

15.2 

52.66  -  .14 

54.84  -  .19 

38.78  -  ,19 

10.22 -.95 

32.76  -  .14 

4.52  -  .40 

36.34  t-  .14 

46.42  -  .19 

25.2 

52.56  -  .11 

64.73  -  .09 

38.68 -.09 

9.98 -.83 

32.62  -  .13 

4.14-  .96 

36.20  -  .13 

46.24  -  .17 

Mean 
Solar 
Date. 

July  8.6 

rCygxu. 

CCaprioor. 

74  Cygni. 

V  Octftntis. 

C  Cfaamiele- 
oDtifl,  8.P. 

fr«  Cygni.- 

I6Pegaai. 

vPegasL 

52  26 

h     m 

21  10 

112  53 

h    m 

21  20 

a 
25.03  -1-  .94 

50    5 

h     m 

21  32 

O           i 

173  14 

h     m 

21  34 

a 

9.61  41.45 

189  33 

h     m 

21  36 

a 
59.43  -  .81 

O          i 

41   12 

h     n 

21  42 

64  36 

h     m 

21  48 

O          1 

57  22 

h     m 

22     5 

a 
25.91  -1-  .90 

a 
34.23  -¥  .93 

a 
4.'>.73  4-  .98 

a 

5.06  4-  .94 

a 

7.74  4  .96 

18.6 

26.09      .16 

25.25     .90 

34.44      .18 

10.92    1.17 

58.67      .68 

46.97      .91 

5.27      .19 

7.96      .91 

28.5 

26.22      .11 

25.43     .15 

34.69     .13 

11.95      .06 

68.07      .49 

46.14      .15 

5.44      .14 

8.17      .16 

Aug.  7.5 

26.31  -¥  .00 

25.56     .10 

34.71      .00 

12.68      .56 

57.70      .97 

46.26      .00 

6.66      .10 

8.31      .19 

17.5 

26.34      .00 

26.64      .05 

34.76  4-  .03 

13.07-1- .99 

57.54  -  .06 

46.32  4-  .03 

5.65      .00 

8.41      .07 

27.5 

26.31  "  M 

25.67  -¥  .01 

34.76  -  .09 

13.13 -.11 

57.59  4-  .18 

46.31  -  .09 

6.69  ■*-  .09 

8.46  4  .09 

Sept  6.4 

26.24      .00 

25.67  -  .03 

34.71      .07 

12.85      .44 

57.91       .49 

46.27      .07 

5.68  -  .03 

8.46  -  .09 

16.4 

26.13      .13 

25.62     .07 

34.62     .11 

12.25     .77 

58.43      .63 

46.17      .13 

5.63      .07 

8.43     .06 

26.4 

25.97      .17 

25.62      .10 

34.49      .15 

11.31     1.07159.16      .83 

45.99      .19 

5.54      .10 

8.36     .10 

Oct.    6.4 

^.79     .» 

25.41      .13 

34.31      .10 

10.12    1.30160.09    1.09 

45.79      .99 

6.42      .19 

8.24      .13 

16.3 

25.58  -  .91 

25.27  -  .15 

34.11  -.91 

8.71  -1.48 

61.20  4-1.17 

45.56  -  .94 

5.29  -  .16 

8.09  -  .16 

26.3 

25.37      .91 

25.11      .16 

3.1.90      .99 

7.16    1.00 !  62.43    1.96 

45.32      .95 

6.12     .17 

7.92     .17 

Nov.  6.3 

25.16      .91 

24.95      .15 

33.69     .99 

6.51  '  1.65 

63.73    1.33 

45.06      .97 

4.96      .17 

7.76      .18 

15.3 

24.96     .90 

24.81      .14 

33.47      .91 

3.85    1.64 

65.0!)    1.35 

44.78      .97 

4.79     .16 

7.67      .18 

25.2 

24.75     .19 

24.68     .13 

33.27      .90 

2.22    1.56,66.43    1.31 

1 

44.52      .96 

4.65     .14 

7.30     .17 

Deo.   5.2 

24.67  -  .17 

24.66  -  .19 

33.07  -  .10 

0.69  -1.45 

67.70  41.99 

44.27  -  M 

4.61  -  .19 

7.93  -  .18 
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APPBOXDiATE  NORTH  POLAI^  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Solar 
Date. 


July  8.6 
18.6 
28.6 

Aug.  7.6 
17.5 

87.5 
Sept  6.5 
16.5 
2G.4 
Oct.    6.4 

16.4 
26.3 
Nov.  5.3 
15.3 
25.3 

Deo.  5.2 
15.2 


Mean 
Solar 
Date. 


July28.6 
Aug.  7.6 
17.6 
27.5 
Sept.  6.5 

16.5 
26.5 
Oct.  6.4 
16.4 
26.4 

Nov.  5.4 
15.3 
25.3 

Dec.  5.3 
15.3 

25.2 
35.2 


V  OctantiB. 


o 

/ 

176  32 

h 

m 

22 

10 

43.49  +3.08 
46.33  9.00 
48.68    9.09 

50.50  1.59 

51.72  .90 

52.30  -I-  .95 
52.22  -  .49 
51.46  1.05 
50.12  1.65 
48.17    9.91 

45.70  -9.66 
42.85  3.01 
39.68  3.95 
36.36  3.34 
33.00    3.39 

29.73  -3.15 
26.70 


/Aquarii. 


o 

1 

91 

57 

h 

m 

22 

15 

8 

59.97  +  .96 
60.21  .99 
60.41  .18 
60.57  .14 
60.70      .10 

G0.78  +  .06 
60.82  +  .09 
60.82  -  .09 
60.78  .05 
60.72      .06 


8 

53.59  +  .95 
53.81  .19 
53.97  .14 
54.08  .09 
54.15+  .04 


60.63 
60.52 
60.40 
60.27 
60.16 

60.04 
59.94 


.10 

.11 

.19 
.19 
.19 

.11 
.09 


oAndrom. 

^  Aquarii. 

O          1 

48  16 

b     m 

22  56 

96  39 

h      m 

23    8 

54.16 
54.13 
54.06 
53.95 
5.1.82 

53.64 
5.3.46 
53.27 
53.06 
52.87 


.01 
.05 
.09 
.19 
.15 

.18 
.10 


39.33  +  .93 
39.54  .10 
39.71  .15 
39.84  .11 
39.93      .07 

39.99  +  .04 
40.00  .00 
39.99  -  .03 
.39.94  .06 
39.87      .06 


39.77  -  .10 
1 39.67  .11 
.90*39.56  .11 
M ,  39.45  .10 
.10*39.34      .10 


52.69  "  .10 ,  39.25  -  .00 
52.50-  .18139.17-  .08 


a  Aquarii. 


aLaoertn. 


o 

1 

101 

15 

h 

m 

22  24 

50.96  +  .96 
51.21  .93 
51.43  .90 
51.62  .16 
51.74      .11 

51.83 -f  .07 
51.89+  .03 
51.90-  .01 
51.87  .04 
51.81      .07 


40  17 

h     m 

22  26 


51.73 
51.61 
51.50 
51.37 
51.24 


.10 
.19 
.19 
.13 
.19 


51. 13 -.11 
51. 02 -.10 


r  Pegasi. 


66  52 

h     m 

23  15 


3.30  +  .99 
3.51  .10 
3.69  .15 
3.81  .10 
3.90      .06 

3.95  +  .03 
3.97  .00 
3.94  -  .04 
3.89  .07 
3.80      .10 


3.70 
3.58 
3.45 
3.32 
3.19 


.11 
.19 
.13 
.13 
.13 


3.06  -  .19 
2.94  -  .11 


47.30  +  .39 
47.60  .97 
47.85  .91 
48.02  .15 
48.15      .10 

48.21  +  .04 
48.23  -  .01 
48.19  .07 
48.09  .19 
47.96      .17 


47.76 
47.66 
47..33 
47.07 
46.82 


.90 
.99 
.94 
.96 
.96 


lOLacertffi. 


46.56  -  .95 
46.32  -  .93 


AAndiom. 


O  I 

44     9 

h     m 

23  82 


8 

12.79 +.98 
13.06  .94 
13.28  .10 
13.43  .14 
13.55     .10 

13.62+  .04 
13.63 -.01 
13.61  .06 
13.54  .09 
13.43      .13 


13.29 
13.11 
12.92 
12.72 
12.51 


.16 
.16 
.10 
.90 

.91 


12.30  -  .91 
12.09  -  .91 


51  32 

li     m 

22  34 


21.05+  .90 
21.32  .95 
21.55  .91 
21.73  .16 
21.87     .11 

21.95+  .06 
21.98  +  .01 
2J  .97  -  .03 
21.92  .07 
21.82      .11 


21.69 
21.54 
21.37 
21.17 
20.99 


.14 
.16 
.18 
.10 
.10 


p  Octantis. 


o         * 

171  58 

b     m 

22  34 

20.80  -  .10 
20.61  -  .16 


i^  Aquarii. 

108  54 

h     m 

23  38 

31.51  +  .97 
31.76  .93 
31.97  .18 
32.13  .14 
32.26      .11 

32.35  +  .07 
32.40  +  .03 
32.40  -  .01 

32.36  .04 
32.32     .06 


.53.91  +1.40 
55.27  1.98 
56.47  1.06 
57.43  .84 
58.15      .68 

58.59  +  .30 
58.75  +  .01 
58.61  -  .98 
58.18  .56 
57.50      .79 

56.60  -1.00 
55.50  1.18 
54.24  1.31 
52.88  1.38 
51.47    1.39 

50.10-1.35 
48.77  -1.98 


A  Pegasi. 


o 

t 

67 

1 

h 

m 

22  41 

15.35+  .97 
15.61  JM 
15.84  .90 
16.02  .16 
16.15     .19 

16.25  +  .08 

16.31  +•  .04 

16.32  -'  .01 
16.29  .06 
16.23     .06 


16.13 
16.03 
15.90 
15.77 
15.62 


.10 
.19 

.13 
.14 
.15 


Groombr. 
1706,S.P. 


O           1 

348  22 

h     m 

22  51 

dSonlptoriB. 


1 18  45 

h     m 

23  43 


32.24 
32.14 
32.03 
31.91 

31.80 


.00 
.11 
.19 
.19 
.19 


31.68-  .11 
31.58 -.09 


3.57  +  .99 
3.84  J94 
4.06  .90 
4.25  .16 
4.39      .19 

4.48  +  .07 
4.53  +  .03 
4.55-  .01 
4.51  .05 
4.45      .08 


4.36 
4.25 
4.13 
3.99 
3.86 


.10 
.19 
.13 
.14 
.14 


3.72  -  .13 
.3.50  -  .19 


15.48-  .14 
15.35  -  .13 


7*  OctantiB. 


172*  38 

b     m 

23  45 


33Pi8oium. 

96  20 

h     m 

23  59 

45.23  +1.48 
46.62  1.99 
47.80  1.06 
48.73  .79 
49.37      .40 

49.71  +  .90 
49.76  -  .19 
49.47  .43 
48.89  .79 
48.03      .98 

46.92  -1.91 
45.62  1.38 
44.17  1.40 
42.64  1.56 
41.06    1.57 

39.51  -1.60 
38.06  -1.90 


5.92  -  .64 
5.35     .50 

4.93  .96 
4.63  .94 
4.46  -  .10 

4.44  +  .05 
4.57  .91 
4.87  .38 
6.33  .63 
5.93      .07 

6.66  +  .81 
7.57  .99 
8.57  1.06 
9.69  1.17 
10.91    I.S3 

12.16+1.96 
13.43  +1.94 


43.86  +  M 
44.10  .99 
44.32  .90 
44.50  .16 
44.63     .19 

44.73  +•  .09 
44.81  .06 
44.83  +  .01 
44.83  -  .08 
44.80     .05 


44.74 

44.67 
44.58 
44.48 
44.38 


.07 
.06 
.09 
.10 
.11 


44.27  -  .11 
44. 16 -.10 


SOLAR  EPIIEMERIS,   1890. 
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FOB  WASHINGTON  MEAN  AND  APPARENT  NOON. 

• 

DmU. 

Apparent  Right 
Aac«iiaioD. 

AppArw 
DeoUnati 

Mean  Koon. 

Bt 

on. 

Honrly 

Bqnatlon 
or  Time 

for 

Apparent 

Voon. 

'  Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Paaaing 
Mcrid. 

8ideT«al 
Time 

of 
Hean 
Noon. 

MeMi  Noon. 

App. 
Noon. 

s 
12.40 

App. 

Right 
Aacen. 

BaoU. 
natJiTii- 

Jan.    1 

b    m     a 
18  49  11.67 

-22  58  17.6 

16.8 

8 

11.030 

II 
•1-19.98 

m     a 
+  3  59.95 

16  I8!43 

m    a 
1  11.07 

h   m     a 
18  45  11.79 

9 

I8  53:)G.20 

37.03 

22  52  52.8 

51.8 

II. OU 

14.11 

4  27.91 

16  18.43 

I  11.02 

18  49    8.35 

3 

18  58   0.36 

1.27 

22  46  60.7 

59.5 

10.907 

15.93 

4  55.54 

16  18.43 

1  10.97 

18  53   4.91 

4 

19   2  24.11 

25.10 

22  40  41.4 

40.0 

10.960 

16.36 

6  22.73 

16  18.42 

1  10.91 

18  57    1.47 

5 

19   6  47.41 

48.48 

22 .33  55.2 

53.6 

10.961 

17.48 

5  49.49 

16  18.40 

1  10.85 

19   0  58.03 

6 

19  II  10.26 

11.41 

-22  26  42.3 

40.4 

10.9« 

418.59 

+  6  15.70 

16  18.37 

1  10.79 

19    4  54.59, 

7 

19  15  32.63 

33.85 

22  19   2.9 

0.7 

10.989 

19.68 

6  41.60 

16  18.34 

1  10.72 

19   851.14 

8 

19  19  54.49 

55.78 

22  10  57.2 

54.7 

10.900 

90.77 

7   6.91 

16  18.30 

1  10.65 

19  12  47.70 ' 

1 

9 

19  24  15.83 

17.19 

22   2  25.4 

22.6 

10.878 

91.85 

7  31.70 

16  18.26 

1  10.57 

19  16  44.26 

to 

19  28  36.63 

38.06 

21  53  27.8 

24.7 

10.855 

99.93 

7  55.94 

16  18.21 

1  10.49 

19  20  40.82 

1 

11 

19  32  56.86 

58.36 

-21  44    4.6 

1.2 

10.831 

■M3.9e 

+  8  19.62 

16  18.16 

1  10.41 

19  24  37.37 , 

12 

19  37  16.50 

19.07 

21  34  16.1 

12.4 

10.800 

95.04 

842.71 

16  18.10 

1  10.33 

19  28  33.93 

13 

19  41  35.53 

37.16 

21  23  62.7 

58.6 

10.780 

98.08 

9   5.18 

16  18.04 

1  10.25 

19  32  30.49 

14 

19  45  53.93 

55.62 

21  13  24.4 

20.1 

10.753 

97.10 

927.02 

16  17.96 

1  10.16 

19  36  27.05 

15 

19  50  11.69 

13.44 

21    2  21.7 

17.1 

10.798 

98.11 

9  48.23 

16  17.88 

1  10.07 

19  40  23.60 

16 

19  54  28.79 

30.60 

-20  50  54.8 

49.9 

10.098 

+99.11 

+10   8.77 

16  17.80 

1    9.97 

19  44  20.16 

17 

19  58  45.19 

47.05 

20  38  64.1 

58.8 

10.689 

30.10 

10  28.62 

16  17.72 

1    9.87 

19  48  16.71 

18 

20    3   0.88 

2.79 

20  26  49.9 

44.3 

10.640 

31.08 

10  47.76 

16  17.63 

1    9.77 

19  52  13.27' 

19 

20   7  15.86 

17.82 

20  14  12.6 

6.7 

10.609 

99.03 

11    6.17 

16  17.54 

1    9.67 

19  56   9.83 

20 

20  1 1  30.09 

32.10 

20    1  12.4 

6.2 

10.578 

38.98 

1123.84 

16  17.44 

1    9.56 

20   0   6.391 

21 

20  15  43.57 

45.62 

-19  47  49.7 

43.2 

10.546 

4-33.91 

+1140.76 

16  17.34 

1    9.46 

90   4   2.94 

29 

20  19  56.27 

58.36 

19  33  65.0 

58.1 

10.514 

34.89 

1156.90 

16  17.24 

1    9.35 

90   7  59.50, 

23 

20  24    8.18 

10.31 

19  19  58.5 

51.3 

10.4B1 

35.79 

12  12.25 

16  17.14 

1    9.24 

20  11  56.06 

24 

20  28  19.29 

21.45 

19    5  30.6 

23.0 

10.447 

36.60 

12  26.80 

16  17.03 

1    9.13 

20  15  52.62 

25 

20  32  29.58 

31.78 

18  50  41.7 

33.8 

10.413 

37.46 

12  40.53 

16  16.91 

1    9.02 

20  19  49.17 

26 

20  36  39.05 

41.28 

-18  35  32.3 

24.1 

10.378 

-1-38.31 

+12  53.44 

16  16.79 

1    8.91 

20  23  46.73 

27 

20  40  47.70 

49.96 

18  19  62.9 

54.3 

10.343 

30.15 

13    5.52 

16  16.67 

1    8.80 

20  27  42.28 

28 

20  44  55.51 

57.79 

18   4  13.4 

4.6 

10.306 

30.96 

13  16.77 

16  16.55 

1    8.68 

20  31  38.84 

29 

20  49   2.48 

4.78 

17  47  64.7 

55.6 

10.973 

40.76 

13  27.18 

16  16.42 

1    8.57 

20  35  .35.39 

30 

20  53   8.61 

10.93 

17  3137.1 

27.7 

tO.S38 

41.54 

13  36.75 

16  16.29 

1    8.45 

90  39  31.95 

31 

20  57  13.90 

16.24 

-17  14  50.9 

41.2 

10.903 

+49.31 

+13  45.48 

16  16.15 

1    8.34 

90  43  28.50 

Feb.   1 

21    1  18.35 

20.70 

16  57  46.5 

36.5 

10.168 

43.06 

13  53.37 

16  16.01 

1    8.22 

20  47  25.06 

2 

21    5  21.96 

24.32 

16  40  24.3 

14.0 

10.184 

43  78 

14    0.42 

16  15.86 

1    8.11 

20  51  21.61 

3 

21    9  24.75 

27.12 

16  22  44.8 

34.3 

10.100 

44.50 

14    6.64 

16  15.71 

1    7.99 

20  56  18.17 1 

4 

21  13  26.72 

29.10 

16    4  48.3 

37.6 

10.066 

45.90 

14  12.05 

16  15.54 

1    7.88 

20  59  14.72 

1 

5 

21  17  27.88 

30.26 

-15  46  35.3 

2i.4 

10.039 

-H5.87 

+14  16.64 

16  15.37 

I    7.76 

21    3  11.28 

6 

21  21  28.23 

30.61 

15  27  66.2 

55.1 

9.098 

46.54 

14  20.43 

16  15.20 

1    7.65 

21    7   7.83 

7 

21  25  27.78 

30.16 

15   0  21.3 

10.0 

9965 

47.19 

14  23.42 

16  15.02 

1    7.53 

21  11    4.39 

8 

21  29  26.55 

28.93 

14  50  20.9 

9.4 

9.933 

47.88 

14  25.62 

16  14.84 

1    7.42 

21  16   0.94 ' 

0 

21  33  24.54 

26.92 

14  30  65.6 

53.9 

9.901 

49.44 

14  27.05 

16  14.66 

1    7.31 

21  18  57.50 

10 

2137  21.77 

24.15 

-14  II  35.8 

23.9 

9.809 

-M9.04 

+14  27.72 

16  14.47 

1    7.20 

21  22  54.05, 

II 

21  41  18.25 

20.62 

13  51  51.8 

39.8 

9.836 

49.89 

14  27.63 

16  14.28 

1    7.09 

21  26  50.61  ' 

12 

21  45  13.98 

16.34 

13  31  54.1 

42.0 

9.807 

50.19 

14  26.80 

16  14.08 

1    6.98 

21  30  47.16' 

13 

21  49   8.97 

11.32 

13  11  43.1 

30.0 

9.7n 

50.74 

14  25.23 

16  13.88 

1.  6.87 

21  34  43.72 . 

14 

21  53    3.23 

5.57 

12  51  19.1 

6.H 

9  747 

51.97 

14  22.95 

16  13.68 

1    6.76 

21  38  40.27 

15 

21  56  56.78 

59.10 

-:2  30  42.6 

30.2 

9.717 

+51.79 

+14  19.94 

16  13.47 

1    6.66 

21  42  36.83 

16 

22   0  49.62 

51.93 

-12   9  53.9 

_4M 

9.887 

+58.98 

+14  16.21 

16  13.26 

1    6.56 

21  46  33.38 1 

Von.— For  fliaan  tine  inlarral  of  aemidiameter  paaaing  meridian,  anbtraet  0*.19  ftom  tba  aidereal  InterraL 
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SOLAR  EPHEMERTS,   1890. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


g^»  A  — 

Apparent  H 
AficensiQ 

light 
>n. 

App. 
Noon. 

51.93 

Apparel 
Deolinati 

Mean  Noon. 

U           1        II 

-12    9  53.9 

at 
on. 

App. 
Muon. 

Hoarly 
'  Motion. 

Sanation 
or  Time 

fur 

Apparent 

N<Hni. 

Semi, 
diamftor 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Seinid. 
Pa.«wing 

Mi«rid. 

Sidereal 

Time 

of 

Xooo.         1 

1 

Dato. 

Mean  Noon. 

Right 
ABcen. 

DecU- 
nation. 

Feb.  16 

h    m     H 
22    0  49.62 

41.4 

9.687 

+S9.96 

ni      H 
414  16.21 

16  13.26 

m    H 
1  6.56 

h    ni     » 
21  46  3.3.38 

17 

22    4  41.77 

44.06 

1 1  48  53.5 

41.0 

0.(»8 

59.76 

14  11.78 

Hi  13.04 

1  6.46 

21  .'iO  29.94 

18 

22    8  33.22 

35.49 

1 1  27  42.0 

29.4 

9.630 

53  91 

14    6.67 

16  12.82 

1  6.36 

21  54  26.49 

19 

22  12  23.90 

26.24 

1 1    6  19.7 

7.1 

9.609 

53.65 

14    0.89 

16  12.60 

1  6.26 

21  58  23.05 

30 

22  16  14.09 

16.31 

10  44  46.9 

34.3 

%.h^^ 

54.08 

13  54.43 

16  12.38 

1  6.16 

22   2  19.60 

21 

22  20    3.54 

5.73 

-10  22  64.1 

51.5 

9.547 

454.48 

413  47.31 

1612.16 

I  6.07 

22   6  16.15 

22 

22  23  52.34 

54.50 

10    0  71.8 

59.2 

9.590 

54.87 

13  39.56 

16  11.94 

1  5.98 

22  10  12.70 

23 

22  27  40.50 

42.63 

9  38  70.4 

57.9 

9.494 

55.94 

13  31.16 

16  11.71 

1  5.89 

22  14    9.26 

24 

22  31  28.04 

30.14 

9  16  60.4 

47.9 

9.469 

55.59 

13  22.14 

16  11.49 

1  5.80 

22  18   5.81 

25 

22  35  14.97 

17.04 

8  54  42.1 

29.7 

9.444 

55.93 

13  12.51 

16  11.26 

1  5.71 

22  22   2.37 

26 

22  39    1.31 

3.35 

-  8  32  15.9 

3.6 

9.490 

4-56.9b 

413    2.30 

16  11.03 

1  5.62 

22  25  58.92 

27 

22  42  47.08 

49.09 

8   9  42.3 

30.1 

9.306 

56.55 

12  51.52 

16  10.80 

1  5.54 

22  29  55.47 

28 

22  46  32.30 

34.28 

7  46  6U7 

49.6 

9.373 

56.83 

12  40.19 

16  10.57 

1  5.47 

22  .33  52.02 

Mar.  1 

22  50  16.99 

18.93 

7  24  14.5 

2.5 

9.351 

57.10 

12  28.32 

16  10.33 

1  5.40 

22  37  48.58 

2 

2254    1.15 

3.06 

7    121.0 

9.2 

9.330 

57.36 

12  15.92 

16  10.09 

1  5..33 

22  41  45.13 

3 

22  57  44.81 

46.69 

-6  38  21.7 

10.1 

9.310 

•f57.50 

412    3.03 

16    9.84 

1  5.26 

22  45  41.69 

4 

23    128.01 

29.84 

6  15  16.9 

5.5 

9.991 

57.80 

1 1  49.67 

16    9.60 

1  5.19 

22  49  38.24 

5 

23    5  10.76 

12.55 

5  51  67.0 

55.8 

9.979 

58.00 

1 1  35.86 

16    9.35 

1  5.13 

22  53  34.80 

G 

23   8  53.08 

54.83 

5  28  52.5 

41.4 

9.9S5 

58.19 

11  21.62 

16   9.09 

1  5.07 

22  57  31.35 

23  12  34.99 

36.70 

5   5  33.7 

22.7 

9.939 

58.37 

11    6.99 

16   8.83 

1  5.01 

23    127.90 

8 

23  16  16.53 

18.20 

-  4  42  10.7 

0.0 

9.994 

•^68.53 

410  51.97 

16    8.57 

1  4.95 

23    5  24.45 

9 

23  19  57.71 

59.34 

4  18  44.0 

33.6 

9.909 

58.68 

10  36.59 

16   8.30 

1  4.90 

23    9  21.01 

10 

23  23  38.55 

40.14 

355  14.1 

3.9 

9.196 

58.81 

10  20.88 

16   8.03 

1  4.85 

23  13  17.56 

11 

23  27  19.09 

20.64 

3  3141.3 

31.4 

9.183 

68.99 

10   4.87 

16    7.76 

1  4.81 

23  17  14.11 

12 

23  30  59.34 

60.85 

3    7  65.9 

56.2 

9.179 

59.09 

9  48.56 

16    7.40 

1  4.76 

23  21  10.66 

13 

23  34  39.31 

40.77 

-  2  44  28.3 

18.9 

9.161 

•1-50.10 

4  9  31.98 

16   7.22 

1  4.72 

23  25   7.22 

14 

23  38  19.03 

20.45 

2  20  48.9 

39.7 

9.151 

59.17 

9  15.15 

16   6.95 

1  4.68 

23  29    3.77 

15 

23  4158.53 

59.90 

156  68.0 

59.1 

9.141 

56.93 

8  58.10 

16    6.67 

1  4.64 

23  33   0.32 

16 

23  45  37.82 

39.14 

1  33  26.0 

17.4 

9.133 

50.97 

8  40.84 

16   6.40 

1  4.61 

23  36  56.87 

17 

23  49  16.91 

18.19 

1    9  43.2 

34.9 

9.196 

59.99 

8  23.39 

16    6.12 

1  4.58 

23  40  53.43 

18 

23  52  55.83 

57.07 

-  0  45  60.1 

52.1 

9.119 

449.30 

4  8    5.76 

16    5.85 

1  4.56 

23  44  49.98 

19 

23  56  34.60 

35.79 

-  0  22  17.1 

9.4 

9.113 

56.96 

7  47.97 

16    5.57 

1  4.54 

23  48  46.53 

20 

0   0  13.23 

14.37 

+  0    1  25.6 

33.0 

9.107 

50.96 

7  30.05 

16    5.30 

1  4.52 

23  52  43.08 

21 

0   3  51.74 

52.83 

0  25   7.5 

14.6 

9.109 

59.99 

7  12.01 

16    5.02 

1  4.50 

23  56  39.64 

22 

0    7  30.14 

31.18 

0  48  48.3 

55.1 

9.096 

50.16 

6  53.86 

16    4.75 

1  4.49 

0    0  36.19 

2:) 

0  1 1    8.45 

9.45 

•1-  1  12  27.4 

33.9 

9.095 

459.09 

4  6  35.62 

16    4.47 

1  4.48 

0    4  32.75 

24 

0  14  46.68 

47.64 

1  36    4.6 

10.8 

9.009 

59.00 

6  17.30 

16    4.20 

1  4.48 

0    8  29.30 

25 

0  18  24.86 

25.78 

1  59  39.6 

45.4 

9.091 

58.89 

5  58.94 

16    3.93 

1  4.47 

0  12  25.85 

26 

0  22   3.01 

3.88 

2  23  11.8 

17.3 

9.000 

58.77 

5  40.54 

16    3.66 

1  4.47 

0  16  22.40 

27 

02541.14 

41.96 

2  46  40.9 

46.1 

9.060 

58.64 

5  22.12 

16    3.38 

1  4.47 

0  20  18.96 

1 

28 

0  29  19.27 

20.04 

+  3  10   6.5 

11.4 

9.060 

458.49 

4  5    3.71 

16    3.11 

1  4.47 

0  24  15.51  ! 

29 

0  32  57.42 

58.14 

3  33  28.3 

32.9 

9.090 

58.39 

4  45.31 

16   2.84 

1  4.48 

0  28  12.06- 

30 

0:16  35.61 

36.28 

3  56  46.0 

50.3 

9.002 

58.14 

4  •i<5.94 

16    2.57 

1  4.49 

0  32    H.6I 

31 

0  40  13.86 

14.49 

4  19  59.3 

63.3 

9.095 

57.95 

4    8.64 

16   2.2<> 

1  4.50 

0:)6   5.17 

32 

0  43  52.20 

52.78 

4  43    7.7 

11.4 

9.099 

57.74 

3  50.43 

16    2.02 

1  4.51 

0  40    1.72 

33 

0  47  :K).65 

31.19 

-1-  5   6  11.0 

14.4 

9.104 

457.59 

4  3  32.33 

16    1.75 

1  4.53 

0  43  58.27 

34 

0  51    9.2) 

9.72 

-f-  5  29   8.8 

11.9 

9.110 

457.98 

4  3  14.36 

16    1.47 

1  4.55 

0  47  54.82 

NOTB.— ror  mean  time  interna  of  semidiameter  j^Msing  meridian,  subtract  0M8  from  the  sidereal  interral. 
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FOR  WASHlIirGTON  MEAN  AND  APPARENT  NOON, 

Date. 

Apparent  Right 
Ascension. 

Apparent 

Hourly 
Motion. 

of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Xoon. 

Sidereal 
Time  of 

Semid. 
Paming 

Mcrid. 

Sidereal 
Time 

of 
Mean 
Noun. 

li    ni     N 
0  40    1.73 

MaanNoon. 

App, 
Noon. 

Mean  Noon. 

App. 
Nm»n. 

Right 
Aiioen. 

a 
9.009 

Deoli- 
nation. 

Apr.    1 

h    m     8 
0  43  53.30 

a 
53.78 

0         #       // 

+  4  43    7.7 

11.4 

+67.74 

ni     n 
+3  50.43 

16    3!03 

m     A 
1  4.51 

2 

0  47  30.65 

31.19 

5   6  II.O 

14.4 

9.104 

57.99 

3  .33.33 

16    1.75 

1  4.5.) 

0  43  58.37 

3 

0  51    9.33 

9.73 

5  39   8.8 

11.9 

9.II0 

57.98 

3  14.36 

16    1.47 

1  4.55 

0  47  54.83 

4 

0  54  47.95 

48.40 

5  53   0.7 

3.5 

9.117 

57.03 

3  56.53 

16    1.19 

1  4.58 

0  51  51.38 

6 

0  58  36.84 

37.35 

6  14  46.6 

49.1 

9.1SS 

50.77 

3  38.87 

16    0.91 

1  4.61 

0  55  47.93 

6 

1    3   5.94 

6.30 

-¥  6  37  36.0 

38.3 

9.133 

+56.50 

+331.41 

16    0.64 

1  4.64 

0  69  44.49 

7 

1    5  45.35 

45.66 

6  59  58.6 

60.5 

9.143 

50.99 

3   4.17 

16   0.36 

1  4.67 

1    3  41.04 

8 

1    9  34.79 

35.06 

7  33  34.1 

35.7 

9.1S3 

55.91 

1  47.17 

16   0.08 

1  4.71 

1    7  37.5!> 

9 

1  13   4.58 

4.81 

7  44  43.3 

43.6 

9.185 

66.80 

130.43 

15  59.80 

1  4.74 

1  11  34.14 

10 

1  16  44.66 

44.85 

8   6  53.6 

53.8 

9.177 

56.97 

1  13.96 

15  59.53 

1  4.78 

1  15  30.70 

11 

1  30  35.04 

35.19 

+  838  55.0 

55.9 

9.169 

+54.98 

+0  57.79 

15  59.35 

1  4.83 

1  19  37.35 

13 

1  34    5.74 

5.85 

8  50  49.1 

49.7 

9.908 

54.57 

0  41.94 

15  58.98 

1  4.87 

133  33.81 

13 

1  37  46.76 

46.83 

9  13  34.4 

34.8 

9.310 

54Jn 

^  0  36.41 

15  58.70 

1  4.91 

137  30.36 

M 

1  31  38.13 

38.16 

9  34  10.6 

10.8 

9.331 

53.89 

+0  11.33 

15  58.43 

1  4.96 

1  31  16.91 

15 

135   9.85 

9.84 

9  55  37.5 

37.5 

9J940 

53.49 

-0    3.60 

15  58.15 

1  5.01 

1  35  13.46 

16 

1  38  51.95 

51.90 

•1-10  16  54.7 

54.5 

9.90B 

+53.01 

-0  18.06 

15  57.88 

1  5.07 

1  39  10.03 

17 

1  43  34.43 

34.35 

10  38    1.8 

1.4 

9.978 

68.58 

0  33.13 

15  57.61 

1  5.13 

143   6.57 

18 

1  46  17.31 

17.19 

10  58  58.4 

57.8 

9.995 

58.15 

0  45.81 

15  57.35 

1  5.18 

1  47   3.13 

19 

150   0.59 

0.43 

11  19  44.3 

43.6 

9.313 

51.08 

0  59.08 

15  67.09 

1  5.34 

1  50  69.68 

90 

1  53  44.39 

44.09 

11  40  19.1 

18.3 

9.330 

51.91 

1  11.93 

15  66.83 

1  5.30 

1  54  56.34 

91 

157  38.41 

38.19 

+13   0  43.3 

41.3 

9.348 

+00.79 

-134.36 

15  66.58 

1  5.36 

1  68  53.79 

98 

3    1  13.97 

13.73 

13  30  53.6 

53.3 

9.306 

50.99 

136.36 

15  56.33 

1  5.43 

9   9  49.35 

33 

3   4  57.97 

57.69 

13  40  53.8 

51.3 

9.366 

49.71 

147.93 

15  56.08 

1  5.50 

9   6  45.90 

34 

3   8  43.43 

43.11 

13    0  39.4 

37.8 

9.405 

49.17 

159.03 

15  55.83 

1  5.57 

9  10  49.46 

35 

3  13  39.34 

39.00 

13  30  13.1 

11.4 

9.483 

46.83 

3   9.65 

15  55.58 

1  5.64 

9  14  39.01 

36 

3  16  15.73 

15.37 

-^13  39  33.5 

31.6 

9.443 

+48.07 

-9  19.80 

15  55.34 

1  5.71 

9  18  35.56 

37 

3  30   3.61 

3.33 

13  58  40.4 

38.4 

9.403 

47.50 

3  39.48 

15  55.10 

1  5.78 

9  93  33.11 

38 

3  93  49.97 

49.56 

14  17  33.4 

31.4 

9.483 

40.91 

3  38.68 

15  54.86 

1  5.86 

3  36  38.67 

99 

9  37  37.83 

37.39 

14  36  13.3 

10.3 

9.504 

40.38 

3  47.38 

15  54.63 

1  5.94 

3  30  35.33 

30 

3  31  36.30 

35.74 

14  54  36.6 

34.4 

9.580 

45.71 

'  3  55.66 

15  54.39 

i  6.03 

3  34  31 .78 

M»y   1 

3  35  15.09 

14.61 

+15  13  46.1 

43.9 

8.546 

+45.08 

-3    3.33 

15  54.16 

1  6.10 

3  38  18.33 

3 

3  39   4.51 

4.01 

15  30  40.5 

38.3 

9.571 

44.44 

3  10.35 

15  53.93 

1  6.18 

3  43  14.89 

3 

3  43  54.48 

53.96 

15  48  19.4 

17.1 

9.594 

43.60 

3  16.94 

15  53.70 

16.36 

3  46  11.44 

4 

3  46  45.00 

44.46 

16   5  43.6 

40.3 

0.817 

43.14 

3  33.98 

15  53.47 

1  6.34 

3  50   8.00 

5 

3  50  36.08 

35.53 

16  33  49.9 

47.5 

9.640 

49.40 

3  38.46 

15  53.34 

1  6.43 

3  54    4.55 

6 

3  54  37.73 

37.15 

+16  39  40.9 

38.4 

9.864 

+41.78 

-3  33.37 

15  53.03 

1  6.50 

358    l.ll 

7 

3  5819.95 

19.36 

16  56  1.5.3 

13.8 

9.868 

41.08 

3  37.71 

15  53.79 

1  6.58 

3    1  57.67 

8 

3   3  13.75 

13.15 

17  13  33.0 

30.4 

9.719 

40.38 

3  41.47 

15  53.57 

1  6.66 

3    5  54.33 

9 

3   6   6.14 

5.53 

17  38  :».5 

30.9 

9.736 

39.00 

3  44.63 

15  53.35 

1  6.74 

3   9  60.78 

10 

3   9  60.13 

59.50 

17  44  16.5 

14.0 

9.701 

38.98 

3  47.30 

15  53.13 

1  6.83 

3  13  47.34 

11 

3  13  54.69 

54.07 

+17  5941.9 

39.4 

9.766 

+98.18 

-3  49. 19 

15  51.93 

1  6.90 

3  17  43.89 

13 

3  17  49.86 

49.33 

18  14  49.4 

46.9 

9.011 

37.43 

3  50.68 

1551.71 

1  6.99 

3  31  40.45 

13 

3  31  45.63 

44.99 

18  39  38.5 

36.1 

9.886 

36.86 

3  51.38 

15  51.50 

1  7.07 

3  35  37.00 

M 

3  35  41.96 

41.34 

18  44    9.0 

6.7 

9.860 

35.68 

3  51.58 

15  51.39 

1  7.15 

3  39  33.66 

15 

3  39  38.93 

38.38 

18  58  30.8 

18.5 

9.685 

35.00 

351.19 

15  51.09 

1  7.33 

333  30.11 

16 

3  33  36.44 

35.80 

+19  13  13.4 

11.3 

9.909 

+34.88 

-3  60.33 

15  60.89 

1  7.31 

3  37  96.67 

*      17 

3  37  34.53 

33.90 

+19  35  46.6 

44.5 

9.993 

+33.48 

-3  48.69 

15  50.70 

1  7.39 

3  4133.33 

VOTB.— For  mean  time  interral  of  ■emldiameter  paaaing  meridiaa,  anbtraot  0*.18  flrom  tiM  sidereal  intarral. 
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FOR  WASHINGTON  MEAN  AND  APPARE 

:nt  nO( 

Semi- 
diauu'tfir 

ul 
Appart*nt 

JSoou. 

DN. 

Date. 

Apparent  Right                   Appftrent 
Ascenaion.                    Deounatioii. 

Hourly 
Motion. 

Equation 
of  Time 

for 
Apparent 

Sidereal 
Time  of 

SiMDid. 

Pa.s8ins 
Moriil. 

Ill       H 

1  7.39 

Sidereal 
Time 

of 
Meiui 
Noon. 

Mean  Koon. 

App. 
Noou. 

Moan  Noon. 

App. 
Noou. 

Right 
Ascen. 

8 

9.9»3 

Decli- 
nation. 

May  17 

]l     III       8 

3  37  34.53 

*      1 
33.90 

+19  25  46.6 

44.5 

+33.46 

in      » 
-3  48.00 

15  50.70 

h    111     8 
3  4 1  23.2:5 

18 

3  41  33.19 

32.56 

19  38  60.0 

57.9 

9.956 

32.64 

3  46.59 

15  50.51 

1  7.47 

3  45  19.79 

19 

3  45  32.41 

31.78 

19  51  53.4 

51.4 

9.979 

31.81 

3  43.93 

15  50.32 

.1  7.55 

3  49  16.34 

20 

3  49  32.17 

31.55 

20   4  26.5 

24.6 

lO.OOi 

30.95 

3  40.73 

15.50.14 

1  7.63 

3  53  12.90 

21 

3  53  32.46 

31.85 

20  16  39.1 

37.2 

10.093 

30.08 

3  37.00 

15  49.96 

1  7.71 

3  57   9.45 

22 

3  57  33.28 

32.68 

+20  28  30.8 

29.0 

10.044 

+39.91 

-3  32.74 

15  49.79 

1  7.78 

4    1    6.01 

23 

4    1  34.61 

34.02 

20  3961.5 

59.8 

10.065 

98.33 

3  27.96 

15  49.63 

1  7.85 

4    5    2.57 

24 

4    5  36.44 

35.87 

20  51  10.8 

9.2 

10.086 

97.44 

3  22.69 

15  49.47 

1  7.92 

4    8  59.13 

25 

4    9  38.76 

38.20 

21    1  58.6 

57.1 

10.106 

96.54 

3  16.93 

15  49.31 

1  7.99 

4  12  55.68 

26 

4  13  41.55 

41.01 

21  12  24.6 

23.2 

10.1S6 

95.69 

3  10.70 

15  49.15 

1  8.06 

4  16  52.24 

27 

4  17  44.80 

44.28 

+21  22  28.6 

27.3 

10.145 

-K14.70 

-3   4.00 

15  49.00 

1  8.13 

4  20  48.79 

28 

4  21  48.51 

48.01 

21  32  10.4 

9.2 

10.]64 

93.77 

2  56.85 

15  48.86 

1  8.19 

4  24  45.35 

29 

4  25  52.65 

52.17 

21  41  29.8 

28.7 

10.183 

99.63 

2  49.26 

15  48.72 

1  8.26 

4  28  41.91 

30 

4  29  57.22 

56.76 

21  50  26.6 

25.6 

10.199 

91.89 

2  41.25 

15  48.58 

1  8.32 

4  32  :)8.47 

31 

4  34    2.20 

1.76 

21  58  60.6 

59.7 

10.916 

90.94 

2  32.83 

15  48.44 

1  6.38 

4  36  35.03 

June  1 

4  38   7.59 

7.17 

+22   7  11.6 

10.8 

10.939 

+19.98 

-2  24.01 

15  48.31 

1  8.44 

4  40  31.59 

2 

4  42  13.37 

12.98 

22  14  59.5 

58.8 

10.948 

19.01 

2  14.79 

15  48.18 

1  8.49 

4  44  28.14 

3 

4  46  19.52 

19.16 

22  22  24.2 

23.6 

10.964 

18.04 

2    5.19 

15  48.05 

1  8.54 

4  48  24.70 

4 

4  50  26.04 

25.71 

22  29  25.4 

24.9 

10.979 

17.06 

1  55.2.) 

15  47.92 

1  8.59 

4  52  21.25 

5 

4  54  32.90 

32.60 

22  36   3.1 

2.6 

10.993 

16.08 

1  44.92 

16  47.80 

1  8.64 

4  56  17.81 

6 

4  58  40.10 

39.83 

+22  42  17.1 

16.7 

10.307 

+15.09 

-1  34.27 

15  47.68 

1  8.68 

6   0  14.37 

7 

5   2  47.63 

47.39 

22  48   7.3 

7.0 

10.390 

14.10 

• 

1  23.31 

15  47.57 

1  8.72 

5   4  10.93 

8 

5   6  55.45 

55.24 

22  53  33.6 

33.4 

10.339 

13.10 

1  12.05 

15  47.46 

1  8.76 

5   8   7.49 

9 

6  11    3.55 

3.38 

22  58  35.9 

35.7 

10.343 

19.10 

1    0.50 

15  47.35 

1  8.80 

6  12   4.05 

10 

5  15  11.92 

11.78 

23    3  14.0 

13.8 

10.354 

11.09 

0  48.69 

15  47.24 

1  8.83 

5  16    0.60 

11 

6  19  20.53 

20.43 

+23   7  27.7 

27.6 

10.364 

+10.08 

-0  36.64 

15  47.14 

1  8.86 

5  19  57.10 

12 

5  23  29.36 

29.29 

23  11  17.1 

17.1 

10.373 

9.06 

0  24.37 

15  47.04 

1  8.88 

5  23  53.72 

13 

5  27  38.38 

38.35 

23  14  42.1 

42.1 

10.380 

8.04 

-0  11.90 

15  46.95 

1  8.90 

5  27  50.28 

14 

5  31  47.58 

47.59 

23  17  42.5 

'42.5 

10.386 

7.01 

+0    0.74 

15  46.86 

1  8.92 

5  31  46.ai 

15 

5  35  56.92 

56.96 

23  20  18.3 

18.3 

10.399 

5.98 

0  13.52 

15  46.78 

1  8.94 

5  35  43.39 

16 

540   6.37 

6.45 

+23  22  29.4 

29.4 

10.396 

+  4.95 

+0  26.4 1 

15  46.71 

1  6.95 

5  39  39.95 

17 

5  44  15.91 

16.03 

23  24  15.8 

15.8 

10.308 

3.99 

0  39.40 

15  46.64 

1  8.96 

5  43  36.51 

18 

5  48  25.52 

25.67 

23  25  37.4 

37.4 

10.400 

9.88 

0  52.45 

15  46.57 

1  8.97 

5  47  33.07 

19 

5  52  35.16 

35.35 

23  26  34.1 

34.1 

10.409 

1.85 

1    5.54 

15  46.51 

1  8.97 

5  51  29.63 

20 

5  56  44.81 

45.04 

23  27   6.0 

6.0 

10.409 

+  0.89 

1  18.63 

15  46.46 

1  6.97 

5  55  96.18 

21 

6   0  54.44 

54.71 

+23  27  13.1 

13.1 

10.400 

-0.99 

+1  31.70 

15  46.41 

I  8.97 

5  59  22.74 

22 

6    5    4.02 

4.33 

2:J  26  55.4 

55.3 

10.307 

1.95 

1  44.73 

15  46.37 

1  8.97 

6   3  19.30 

23 

6    9  13.54 

13.88 

23  26  12.8 

12.7 

10.394 

9.99 

1  57.69 

15  46.33 

1  8.96 

6   7  15.86 

24 

6  13  22.95 

23.33 

23  25   5.4 

5.3 

10.380 

3.39 

2  10.55 

15  46.30 

1  8.95 

6  11  12.41 

25 

6  17  32.23 

32.65 

23  23  33.3 

33.1 

10.384 

4.35 

2  23.28 

16  46.27 

1  8.94 

6  15   8.97 

26 

6  21  41.37 

41.83 

+23  21  36.5 

36.2 

10.377 

-5.38 

+2  35.87 

15  46.25 

1  6.92 

6  19    6.53 

27 

6  25  50.35 

50.84 

23  19  15.0 

14.7 

10.369 

6.40 

2  48.28 

15  46.23 

1  8.90 

6  23    2.09 

28 

6  29  59.14 

59.66 

23  16  29.0 

28.7 

10.361 

7.49 

3    0.51 

15  46.21 

1  8.87 

6  26  58.65 

29 

6  34    7.71 

8.27 

23  13  18.5 

18.1 

10.359 

8.44 

3  12.53 

15  46.20 

1  8.84 

6  30  55.21 

30 

6  38  16.05 

16.65 

23   9  43.6 

43.1 

10.349 

9.45 

3  24.32 

15  46.19 

1  8.81 

6  34  51.76 

31 

6  42  24.15 

24.78 

+23   5  44.4 

43.8 

10.339 

-10.46 

+3  35.87 

15  46.18 

1  8.77 

6  38  48.32 

32 

6  46  3l.?)9 

32.65 

+23    1  21.0 

20.3 

10.330 

-11.47 

+3  47.14 

15  46.18 

1  8.73 

6  42  44.88 

tfon^— JV>r  mMn  time  intemdof  MinidiuDetor  paaaing  meridian,  anbtnot  OMO  fhim  the  sldereA]  intarraL 
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FOB  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dale. 

Appareot  Right 
AAoenaion. 

Apparent 
Deounation. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparfint 

>oon. 

8emi- 
diameter 

Sidereal 

Timoof 

Semid. 

Paesinjr 

Merid. 

Sidereal 
Time 

of          , 
Mean 
Noon. 

Mmh  Noon. 

Ai»p. 
Noon. 

Mean  Keen. 

App. 
Koon. 

RigEt 
Aaoen. 

DecU. 
nation. 

July    1 

h    m     s 
6  42  24.15 

e 
24.78 

O          f        M 

+23    5  44.4 

43.8 

s 
10.339 

II 
-10.40 

m     s 
-«-3  35.87 

15  46.18 

m     a 
1  8.77 

k   Di     a 
6  38  4)^.32 

2 

6  46:n.99 

32.65 

23    1  21.0 

20.3 

10.390 

11.47 

3  47.14 

15  46.18 

1  8.73 

6  42  44.88 

3 

6  50  .39.55 

40.24 

22  56  33.5 

32.7 

10.308 

19.47 

3  58.14 

15  46.18 

1  8.69 

6  46  41.44) 

A 

C  54  46.80 

47..'32 

22  51  22.1 

21.2 

10.905 

13.47 

4    8.84 

15  46.18 

1  8.65 

6  .50  37.99 , 

5 

6  58  53.75 

54.50 

22  45  46.9 

45.8 

10.909 

14.46 

4  19.22 

15  46.19 

1  8.60 

6  54  34.55 

6 

?    3    0.37 

1.14 

■♦-22  39  47.9 

46.8 

10.968 

-15.44 

•M  29.28 

15  46.20 

1  8.55 

65831.11 

7 

7    7    6.64 

7.43 

22  33  25.4 

24.2 

10.954 

10.49 

4  39.00 

15  46.21 

1  8.50 

7    2  27.67 

8 

7  1 1  12.55 

13.37 

22  26  39.5 

38.2 

10J»0 

17.40 

4  48.35 

15  46.23 

1  8.45 

7   6  24.23 

9 

7  15  18.08 

18.92 

22  19  30.3 

28.9 

10.999 

10.37 

4  57.32 

15  46.25 

1  8.39 

7  10  20.79 

10 

7  I9  2:).2I 

24.07 

22  1 1  58.0 

56.4 

10.905 

10.39 

6   5.90 

15  46.28 

1  8.33 

7  14  17.34 

II 

7  23  27.93 

28.81 

-1-22   4    2.7 

1.0 

10.I8B 

-90.97 

•1-5  14.07 

15  46.31 

1  8.27 

7  18  13.90 

IS 

7  27  32.23 

33.13 

21  55  44.7 

42.8 

10.170 

91.99 

5  21.80 

15  46.35 

1  8.21 

7  22  10.46 

13 

7  31  36.08 

37.00 

21  47    4.1 

2.1 

10.151 

99.10 

5  29.09 

15  46.39 

1  8.14 

7  26    7.02 

M 

7  35  39.47 

40.41 

21  37  61.1 

59.0 

10.131 

93.00 

6  35.92 

15  46.43 

1  8.07 

7  30    3.57 

15 

7  39  42.37 

43.33 

21  28  36.0 

33.7 

10.111 

94.00 

5  42.27 

15  46.48 

1  8.00 

7  34    0.13 

16 

7  43  44.77 

45.74 

-1-21  18  48.8 

46.3 

10.080 

-94.91 

•f-5  48.12 

15  46.54 

1  7.93 

7  37  56.68 

17 

7  47  46.66 

47.64 

21    8  39.9 

.37.3 

10.007 

95.89 

5  53.44 

15  46.60 

1  7.86 

7  4153.24 

18 

7  51  48.02 

49.01 

20  58   9.5 

6.8 

10.045 

90.71 

5  5a24 

15  46.67 

1  7.78 

7  45  49.79 

19 

7  55  48.83 

49.83 

20  47  17.0 

15.1 

10.090 

97.60 

6   2.49 

15  46.75 

1  7.70 

7  49  46.35 

20 

7  59  49.09 

50.10 

20  36    5.1 

2.2 

9.800 

98.48 

6   6.19 

15  46.83 

1  7.62 

7  53  42.91 

21 

8    3  48.78 

49.80 

-1-20  24  31.5 

28.5 

0.975 

-90.39 

-f6   9.32 

15  46.91 

1  7.54 

7  67  39.47 

22 

8   7  47.88 

48.91 

20  12  37.4 

34.3 

9.061 

30.17 

6  11.86 

15  47.00 

1  7.46 

8    1  36.03 

23 

8  1 1  46.39 

47.42 

20   0  23.0 

19.8 

0.096 

31.00 

6  13.81 

15  47.00 

1  7.38 

8    5  32.59 

24 

8  15  44.:)0 

45.33 

19  47  48.7 

45.4 

9.001 

31.85 

6  15.16 

15  47.19 

1  7.30 

8   9  29.14 

25 

8  19  41.60 

42.63 

19  34  54.6 

51.2 

9.870 

39.00 

6  15.91 

15  47.29 

1  7.31 

8  13  25.70 

26 

8  23  38.29 

39.32 

-1-1921  41.0 

37.5 

9.851 

-33.46 

46  16.04 

15  47.40 

1  7.13 

8  17  22.25' 

27 

8  27  34.37 

35.40 

19    8   8.2 

4.6 

0.805 

34.96 

6  15.55 

15  47.51 

1  7.04 

8  21  18.81  1 

28 

8  3129.83 

30.86 

18  54  16.5 

12.8 

0.800 

36.04 

6  14.46 

15  47.62 

1  6.96 

8  25  15.37  1 

29 

8  35  24.68 

25.70 

18  40   6.3 

2.5 

0.774 

35.61 

6  12.76 

15  47.74 

1  6.87 

8  29  11.93 

30 

8  39  18.92 

19.93 

18  25  37.7 

33.9 

0.749 

36.57 

6  10.44 

15  47.86 

1  6.79 

8  33    8.48  1 

31 

8  43  12.55 

13.55 

-1-18  10  50.9 

47.1 

9.793 

-37.39 

-f6    7.51 

15  47.98 

1  6.70 

8  37    5.04 

Aug.  1 

8  47    6.58 

6.57 

17  55  46.3 

42.4 

0.007 

36.00 

6    3.98 

I5  48J1 

1  6.62 

8  41     I.&) 

2 

8  50  58.01 

58.99 

17  40  24.2 

20.3 

9.079 

38.78 

5  59.85 

15  48.24 

1  6.53 

8  44  58.15 

3 

8  54  49.84 

50.80 

17  24  44.8 

40.9 

0.647 

39.48 

5  55.12 

*  15  48.37 

1  6.44 

8  48  54.70 

A 

85841.08 

42.02 

17    8  48.4 

44.5 

9.093 

40.90 

5  49.80 

15  48.50 

1  6.35 

8  52  5l.2<) 

5 

9    2  31.73 

32.65 

•1-16  52  35.4 

31.5 

9.509 

-40.80 

•1-5  43.90 

15  48.63 

1  6.27 

8  56  47.81 

6 

9   6  21.81 

^.71 

16  36   6.0 

2.1 

9.575 

41.56 

5  37.42 

15  48.77 

1  6.18 

9    0  44.37 

7 

9  10  11.31 

12.19 

16  19  20.4 

16.5 

0.561 

49.93 

5  30.36 

15  48.91 

1  6.10 

9    4  40.93 

8 

9  14    0.24 

I.IO 

16   2  18.9 

15.1 

9.507 

09.88 

5  22.73 

15  49.06 

1  6.01 

9    8  37.49 

9 

9  17  48.61 

49.45 

15  44  61.9 

58.1 

9.504 

43.59 

5  14.54 

15  49.21 

1  5.93 

9  12  34.04 

10 

9  21  36.42 

37.24 

-H5  27  29.7 

26.0 

0.481 

-44.15 

^   5.80 

15  49.37 

1  5.84 

9  16  30.60 

II 

9  25  23.68 

24.47 

15   9  42.5 

38.9 

0.458 

44.77 

4  56.50 

15  49.53 

1  5.75 

9  20  27.15 

12 

9  29  10.40 

11.15 

14  51  40.7 

37.1 

9.435 

45.38 

4  46.66 

15  49.70 

1  5.67 

9  24  23.71 

13 

9  32  56.57 

57.29 

14  33  24.5 

21.0 

9.418 

45.90 

4  36.28 

16  49.87 

1  6.59 

9  28  20.20 

U 

9  36  42.20 

42.89 

14  14  54.4 

51.0 

0.300 

40.54 

4  25.36 

15  50.04 

1  5.51 

9  32  16.82 

15 

0  40  27.30 

27.96 

4-13  56  10.6 

7.3 

0.308 

-47.10 

+4  13.90 

15  50.21 

1  5.43 

9  36  13.:)7 

,6 

9  44  11.87 

12.50 

4-13  37  13.4 

10.2 

0.306 

-47.00 

+4    1.92 

15  m.'^Q 

1  5.36 

9  40    9.93 

KOTB.— For  mean  time  interral  of  aemidiameter  paaaing  meridian,  aubtraot  0*.18  ttwa  the  aidereal  interral. 
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SOLAR  EPHEMERIS,   1890. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 

Date. 

Apparent  Right 
AHcension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Apparent 
Noon. 

Semi- 
diameter 

at 
Amarent 

Sidereal 

Time  of 

Semld. 

Paaalng 

Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 

NOOD. 

B 

12.50 

Mean  Noon. 

App. 
Noon. 

Bight 
Aaoen. 

DecU- 
nation. 

Aag.16 

b    ni     B 
9  44  11.87 

O         f       tl 

•fl3  37  13.4 

10!2 

8 

9.346 

-47.68 

m     8 
+  4    1.92 

15  50.'39 

m    8 
1  5.36 

h   m     8 
9  40    9.93 

17 

9  47  55.92 

56  52 

13  18    3.2 

0.1 

0.395 

48.19 

3  49.4 1 

15  50.58 

1  5.28 

9  44    6.48 

18 

9  51  39.46 

40.02 

12  58  40.3 

37.4 

9.304 

48.71 

3  36.39 

15  60.77 

1  5.22 

9  48    3.04 

19 

9  55  22.49 

2:^.01 

12  39    5.1 

2.3 

9.263 

49.91 

3  22.87 

15  50.97 

1  5.15 

0  51  59.59 

20 

9  59    5.02 

5.51 

12  19  17.9 

15.3 

9.963 

49.70 

3    8.86 

15  51.17 

1  5.08 

9  55  56.14 

21 

10    2  47.07 

47.52 

+11  59  19.1 

16.6 

9.949 

-50.18 

4-  2  54.36 

15  51.37 

1  5.01 

9  59  52.69 

22 

to   6  28.64 

29.05 

1 1  39   8.9 

6.6 

9.993 

50.65 

2  39.37 

15  51.58 

t  4.95 

to    3  49.25 

23 

10  10    9.75 

10.12 

It  18  47.7 

45.6 

9.904 

51.10 

2  23.92 

15  51.79 

1  4.88 

10    7  45.80 

24 

to  13  50.42 

50.75 

10  58  15.8 

13.9 

9.185 

51.54 

2   8.04 

15  52.00 

1  4.82 

10  1 1  42.36 

25 

10  17  30.66 

30.95 

to  37  33.6 

31.9 

9.167 

51.97 

1  51.72 

15  52.22 

1  4.76 

10  15  38.91 

26 

10  21  10.47 

10.72 

-l-tO  1641.4 

39.9 

9.151 

-59.38 

+  1  34.98 

15  52.44 

1  4.70 

10  19  35.47 

27 

10  24  49.89 

50.09 

9  55  39.4 

38.2 

9.135 

59.77 

1  17.85 

15  52.66 

1  4.64 

10  23  32.02 

28 

10  28  28.92 

29.08 

9  34  28.0 

27.0 

9.119 

53.16 

1    0.33 

15  52.88 

1  4.59 

10  27  28.58 

29 

10  32    7.60 

7.71 

9  t3    7.5 

6.7 

9.104 

53.54 

0  42.46 

15  53.10 

t  4.54 

10  3125.13 

30 

10  35  45.93 

45.99 

8  51  :m.2 

37.7 

9.090 

53.90 

0  24.25 

15  53.33 

1  4.49 

10  35  21.68 

31 

10  39  23.94 

23.95 

•f  8  30    0.5 

0.3 

9.077 

-54.94 

+  0    5.71 

15  53.55 

1  4.44 

10  39  18.23 

Sept  1 

10  43    1.64 

t.6t 

8   8  14.6 

14.7 

9.006 

54.58 

-  0  13.14 

15  53.78 

1  4.39 

10  43  14.79 

2 

10  46  39.07 

38.99 

7  46  20.7 

21.2 

9.055 

54.91 

0  32.27 

15  54.01 

1  4.35 

10  47  11.34 

3 

10  50  16.24 

16.11 

7  24  19.3 

20.1 

9.044 

55.99 

0  51.65 

15  54.24 

1  4.31 

10  51    7.90 

4 

10  53  53.17 

52.99 

7    2  10.6 

tt.7 

9.034 

55.51 

1  11.28 

15  54.47 

I  4.27 

10  55    4.45 

5 

10  57  29.87 

29.64 

-1-  6  39  54.9 

56.3 

9.095 

-65.80 

-  131.12 

15  54.71 

1  4.24 

10  59    1.01 

6 

11    1    6.37 

6.09 

6  17  32.5 

34.2 

9.017 

56  07 

151.16 

15  54.94 

1  4.21 

11    2  57.56 

7 

11    4  42.69 

42.:^ 

5  55    3.8 

5.8 

9.010 

56.33 

2  11.38 

15  55.18 

1  4.18 

11    654.11 

8 

11    8  18.85 

18.47 

5  32  29.1 

31.4 

9.003 

56.58 

2  31.78 

15  55.42 

1  4.16 

1 1  10  50.66 

9 

lilt  54.86 

54.43 

5   9  48.6 

51.3 

8.997 

56.80 

2  52.32 

15  55.66 

1  4.14 

11  14  47.22 

10 

II  15  30.73 

30.25 

+  4  47   2.7 

5.8 

8.999 

-57.01 

-  3  12.99 

15  55.91 

1  4.12 

11  18  43.77 

11 

tl  19   6.49 

5.96 

4  24  11.9 

15.3 

8.987 

57.91 

3  33.79 

15  56.16 

1  4.10 

1122  40.33 

12 

1122  42.15 

41  57 

4    1  16.3 

20.1 

8.963 

57.40 

3  54.68 

15  56.41 

1  4.08 

1126  36.88 

13 

11  26  17.72 

17.09 

3  38  16.4 

20.5 

8.981 

57.58 

4  15.65 

15  56.67 

I  4.07 

1 1  30  33.43 

14 

1 1  29  53.23 

52.54 

3  15  12.5 

16.9 

8.979 

57.74 

4  36.68 

15  56.93 

1  4.06 

1 1  34  29.96 

15 

1 1  33  28.69 

27.95 

+  2  52    4.8 

9.6 

8.977 

-67.89 

-  4  57.77 

15  57.19 

1  4.05 

1 1  38  26.54 

16 

11  37   4.12 

3.33 

2  28  53.9 

59.0 

8.976 

58.01 

5  18.89 

15  57.45 

1  4.05 

1 1  42  23.09 

17 

1 1  40  39.53 

38.68 

2    5  40.1 

45.6 

8.975 

58.19 

5  40.04 

15  57.72 

1  4.05 

1 1  46  19.65 

18 

11  44  14.94 

14.04 

1  42  23.8 

29.6 

6.976 

68.99 

6    1.18 

15  57.99 

1  4.05 

1 1  50  16.20 

19 

1 1  47  50.37 

49.42 

1  19    5.2 

11.4 

8.977 

58.30 

6  22.29 

15  58.26 

1  4.06 

1 1  54  12.75 

20 

1 1  51  25.83 

24.8:) 

-1-  0  55  44.8 

51.4 

8.979 

-58.37 

-  6  43.37 

15  58.53 

1  4.07 

1 1  58   9.30 

21 

1155    1.35 

0.29 

0  32  23.0 

29.9 

8.969 

68.43 

7    4.40 

15  58.80 

1  4.08 

12   2    5.86 

22 

1 1  58  :M.94 

35.83 

4-  0    9    0.9 

7.3 

8.965 

58.48 

7  25.36 

15  59.07 

1  4.10 

12   6    2.40 ' 

23 

12   2  12.63 

11.47 

-  0  14  23.7 

16.1 

8.980 

68.50 

7  46.22 

15  59.35 

t  4.12 

12   9  58.96 

24 

12   5  48.45 

47.23 

0  37  48.0 

40.0 

8.995 

58.58 

8   6.96 

15  59.62 

1  4.14 

12  13  55.51 

25 

12   9  24.40 

23.13 

-  1     1  12.4 

4.1 

9.001 

-58.5S 

-  8  27.55 

15  59.90 

1  4.16 

12  17  52.07 

26 

12  12  60.51 

59.19 

1  24  36.5 

27.9 

9.009 

56.50 

8  47.98 

16   0.17 

1  4.19 

12  21  48.62 

27 

12  16  36.81 

35.44 

1  47  60.2 

51.2 

9.017 

58.47 

9   6.23 

16   0.45 

1  4.22 

12  25  45.17 

;    28 

12  20  13.33 

11.90 

2  1 1  23.0 

13.7 

9.096 

56.43 

9  28.27 

16    0.72 

1  4.25 

122941.72 

29 

12  23  50.08 

48.60 

2  34  44.6 

35.0 

9.037 

58.37 

9  48.07 

16    1.00 

1  4.29 

12  33  38.28 

30 

12  27  27.09 

25.56 

-  2  57  64.6 

54.7 

9.049 

-58.99 

-10    7.62 

16    1.27 

1  4.33 

12  37  34.83 

31 

12  31    4.38 

2,80 

-  3  2t  22.8 

12.6 

9.061 

-58  91 

-10  26.88 

16    1.55 

1  4.37 

12  41  3t.3i» 

Nora.— For  mean  time  interval  of  aemidiameter  paaalng  meridijui,  subtraot  0*.18  £roiB  the  sldareal  latam^. 
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FOR  WAaHTNGTON  MEAN  AND  APPARENT  NOON. 

» 

Date. 

Apparent  Bight 
AaoeiisioD. 

Apparent 
Declination. 

Hourly 
Motion. 

Egnation 

of  Time 

for 

Apparent 
Noon. 

Semi- 
diameter 

at 
Amwrent 

Sidereal 
Time  of 

Semid. 
Paaaing 

Merid. 

Sidereal 
Time 

of 
Mean 
^'oon. 

Mean  Noon. 

App. 
Koon. 

HeanNoon. 

App. 
Noon. 

Bight 
Asoen. 

Dfioli. 
nation. 

OcL    1 

h    m     s 
19  31    4.38 

9.80 

-  3  91  99.8 

19.6 

s 
9.061 

-58.91 

m     s 
-10  96.86 

«     If 
16    1.55 

m    8 
1  4.37 

h   m     8 
1941  3I.:)9 

9 

19  34  41.99 

40.35 

3  44  38.9 

98.4 

9.074 

58.11 

10  45.69 

16    1.89 

1  4.49 

19  45  97.94 

3 

19  38  19.99 

18.94 

4    7  59.5 

41.7 

9.088 

58.00 

11    4.43 

16   9.10 

1  4.47 

19  49  94.49 

4 

19  4158.91 

56.48 

4  30  63.9 

59.1 

9.103 

57.88 

1 1  99.69 

16    9.37 

1  4.59 

19  53  91.04 

5 

19  45  36.87 

35.09 

4  53  70.6 

59.5 

9.190 

57.74 

1 1  40.58 

16    9.65 

1  4.57 

19  57  17.60 

6 

19  49  15.93 

14.i0 

-  5  17  14.8 

3.4 

9.137 

-57.58 

-11  58.06 

16   9.99 

1  4.63 

13    1  14.15 

7 

19  59  55.40 

53.53 

5  40  14.9 

3.9 

9.IM 

57.41 

19  15.16 

16   3.19 

1  4.69 

13    5  10.71 

B 

19  56  35.31 

33.39 

6   9  70.8 

58.9 

9.173 

57.93 

19  31.80 

16    3.46 

1  4.75 

13   9   7.96 

9 

13    0  15.67 

13.71 

6  95  69.0 

49.9 

9.199 

57.04 

19  47.97 

16    3.74 

1  4.89 

13  13    3.81 

10 

13    3  56.50 

54.50 

6  49  48.9 

35.9 

9.919 

56.83 

13    3.71 

16    4.01 

1  4.69 

13  17    0.36 

II 

13    7  37.89 

35.77 

-  7  1199.0 

16.5 

9.939 

-56.59 

-13  16.96 

16    4.98 

1  4.96 

13  90  56.99 

12 

13  11  19.64 

17.54 

7  33  64.0 

51.3 

9.9S3 

56.33 

13  33.69 

16   4.55 

1  5.03 

13  94  53.47 

13 

13  14  61.96 

59.83 

7  56  39.9 

90.0 

9.975 

56.07 

13  47.91 

16   4.83 

1  5.11 

13  98  50.03 

14 

13  18  44.84 

49.66 

8  18  55.9 

49.9 

9.997 

55.79 

14    1.60 

16    5.10 

1  5.19 

13  39  46.58 

15 

13  99  98.95 

96.03 

8  40  70.4 

57.3 

9.390 

86.49 

14  14.75 

16    5.38 

1  5.97 

13  36  43.13 

16 

13  96  19.93 

9.97 

-  9    3  18.9 

4.9 

9.344 

-56.16 

-14  97.33 

16    5.65 

1  5.35 

13  40  39.68 

17 

13  99  56.78 

54.48 

9  95  16.9 

4.8 

9.308 

54.89 

14  39.33 

16    5.93 

1  5.44 

13  44  36.94 

16 

133341.91 

39.58 

9  46  69.9 

56.4 

9.394 

54.47 

14  50.75 

16   6.90 

1  5.53 

13  48  39.79 

19 

13  37  97.65 

95.98 

10   8  53.0 

39.4 

9.490 

54.10 

15    1.57 

16   6.46 

1  5.69 

13  59  99.35 

90 

13  41  14.09 

11.61 

10  30  97.0 

13.3 

9.448 

53.79 

15  11.77 

16   6.75 

1  5.79 

13  56  95.90 

91 

13  44  61.09 

58.58 

-10  51  51.5 

37.8 

9.479 

-53  38 

-15  91.34 

16   7.03 

1  5.89 

14    0  99.46 

99 

13  46  48.66 

46.19 

11  19  66.9 

59.5 

9.409 

89.90 

15  30.95 

16    7.30 

1  5.99 

14    4  19.01 

93 

13  59  36.96 

34.46 

1 1  33  70.7 

57.0 

9.987 

89.46 

15  38.50 

16    7.56 

1  6.09 

14    6  15.56 

94 

13  56  95.95 

93.43 

11  54  64.5 

50.8 

9.556 

88.01 

15  46.06 

16   7.65 

1  6.19 

14  19  19.11 

95 

14    0  15.64 

• 

13.10 

19  15  47.3 

33.6 

9.586 

51.86 

15  59.96 

16   8.19 

1  6.93 

14  16   8.67 

96 

14    4    6.04 

3.48 

-19  36  18.8 

5.1 

9.616 

-61.08 

-15  59.19 

16    8.38 

1  6.33 

14  90    5.93 

97 

14    7  57.18 

54.59 

19  56  38.4 

94.8 

9.647 

50.56 

16    4.55 

16    6.64 

1  6.44 

14  94    1.78 

98 

14  11  49.06 

46.45 

13  16  45.9 

39.4 

9.678 

80.06 

16   9.93 

16   8.90 

1  6.55 

14  97  56.33 

99 

14  15  41.70 

39.07 

13  36  40.8 

97.4 

9.710 

49.59 

IG  13.15 

16   9.15 

1  6.66 

14  31  54.89 

30 

14  19  35.19 

39.47 

13  56  99.8 

9.5 

9.743 

48.97 

16  16.99 

16    9.40 

1  6.77 

14  35  51.44 

31 

14  93  99.33 

96.67 

-14  15  51.6 

38.4 

9.776 

-48.41 

-16  18.65 

16    9.64 

1  6.86 

14  39  48.00 

Nov.  1 

14  97  94.35 

91.68 

14  34  66.6 

53.6 

9.810 

47.83 

16  90.90 

16   9.86 

1  6.99 

14  43  44.55 

9 

14  31  90.18 

17.50 

14  53  67.6 

54.7 

9.844 

47.94 

16  90.93 

16  10.19 

1  7.11 

144741.11 

3 

14  35  16.84 

14.15 

15  19  54.1 

41.3 

9.878 

46.63 

16  90.83 

16  10.36 

1  7.99 

14  51  37.66 

4 

14  39  14.34 

11.64 

15  31  95.8 

13.9 

9.913 

46.00 

16  19.90 

16  10.60 

1  7.34 

14  55  34.99 

5 

14  43  19.68 

9.97 

-15  49  49.3 

99.9 

9.948 

-45.36 

-16  18.13 

16  10.84 

1  7.46 

14  59  30.77 

6 

14  47  11.87 

9.16 

16   7  43.1 

30.9 

9.084 

44.69 

16  15.50 

16  11.07 

1  7.56 

15    3  97.33 

7 

14  51  11.99 

9.91 

16  95  97.7 

15.7 

10.090 

44.01 

16  19.01 

16  11.30 

1  7.70 

15    7  93.88 

8 

14  55  19.83 

10.19 

16  49  55.8 

44.1 

10.056 

43.39 

16    7.67 

16  11.53 

1  7.89 

15  1190.44 

9 

14  59  14.60 

11.89 

16  59  67.1 

55.6 

10.099 

49.61 

16   9.46 

16  11.76 

1  7.94 

15  15  16.99 

10 

15    3  17.99 

14.59 

-17  1661. 1 

49.9 

10.190 

-41.87 

-15  56.40 

16  11.98 

1  8.06 

15  19  13.55 

11 

15    7  90.70 

18.01 

17  33  37.3 

96.4 

10.164 

41.19 

15  49.49 

16  19.91 

1  8.18 

159:110.11 

19 

15  II  95.03 

99.35 

17  49  55.9 

44.6 

10.199 

40.35 

15  41.73 

16  19.43 

1  8.30 

15  97    6.67 

13 

15  15  30.91 

97.55 

18   5  54.5 

44.9 

10.934 

39.57 

15  33.11 

16  19.64 

1  8.49 

15  31    3.99 

14 

15  10  36.94 

33.60 

18  91  34.8 

94.8 

10.908 

38.77 

15  93.65 

16  19.85 

1  8.54 

15  34  59.78. 

1 

15 

15  93  43.10 

40.48 

-18  36  55.7 

46.0 

10.309 

-37.95 

-15  13.35 

16  13.07 

1  8.65 

15  38  56.33 

16 

15  97  50.79 

48.90 

-16  51  56.8 

47.4 

10.337 

-37.19 

-15   9.99 

16  13.98 

1  8.76 

15  49  59.89 

NOTB.— For  mean  time  Interral  of  aeoiidiameter  paaaing  neridian,  aabtraot  0*.18  fron  the  aidareaJ  InterraL 
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SOLAR  EPHEMERIS,   1890. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Aaoenaion. 

Apparent 
Deountttlon. 

Konrly 
Motion. 

Booation 

of  Time 

for 

Semi, 
diameter 

Sidenal 
Time  of 
SemUI. 
Faaaing 
Herid. 

Sidenft] 
Time 

of 
Hean 
Koon. 

Mean  Koon. 

App. 
Noon. 

HeanXoon. 

App. 
Noon. 

Bight 
Aaoen. 

DeoU. 
natton- 

Nov.  16 

h    m     8 
15  27  50.79 

8 

48.20 

Q          t        H 

-18  51  56.8 

47.4 

8 

10.337 

00 

-37.19 

m     8 
-16   2.22 

16  I3.'28 

m    8 
1    8.76 

h  m     8 
15  42  62.69 

17 

15  31  59.30 

56.74 

19   6  37.6 

28.6 

10.371 

36.97 

14  50.27 

16  13.49 

1    6.88 

16  46  49.4^4 

IB 

15  36   8.62 

6.09 

19  20  57.8 

49.2 

10.405 

35.40 

14  37.51 

16  13.70 

1    8.99 

16  60  46.00 

19 

J  5  40  16.75 

16.25 

19  34  56.9 

48.7 

10.430 

34.59 

14  23.95 

16  13.91 

1    9.11 

16  64  42.56 

^ 

15  44  29.68 

27.21 

19  48  34.7 

26.8 

10.479 

33.69 

14    9.58 

16  14.11 

1    9.22 

15  58  39.12 

21 

15  46  41.40 

38.97 

-20    1  50.7 

43.1 

10.505 

—39.70 

-13  54.42 

16  14.31 

1    9.33 

16    2  35.67 

22 

15  52  53.90 

51.51 

20  14  44.7 

37.4 

10.537 

31.78 

13  38.50 

16  14.50 

1    9.44 

16    6  32.23 

23 

15  57    7.16 

4.81 

20  27  16.2 

9.3 

10.56B 

30  84 

13  21.80 

16  14.69 

1    9.65 

.  16  10  28.V9 

24 

16    121.18 

18.88 

20  39  24.9 

18.4 

10.601 

99.88 

13    4.33 

16  14.88 

1    9.66 

16  14  25.35 

26 

16    5  35.96 

33.70 

20  51  10.6 

4.4 

10.631 

98.99 

12  46.11 

16  15.06 

1    9.76 

16  16  21.90 

26 

16    9  51.48 

49.27 

-21    2  32.8 

27.0 

10.661 

-97.94 

-12  27.14 

16  15.24 

1    9.86 

16  22  18.46 

27 

16  14    7.72 

5.56 

21  13  31.3 

25.9 

10.691 

96.95 

12    7.45 

16  15.40 

1    9.96 

16  26  16.01 

28 

16  18  24.68 

22.57 

21  24    6.9 

0.8 

10.791 

95.94 

1 1  47.06 

16  15.56 

1  10.06 

16  30  11.57 

29 

16  22  42.34 

40.29 

21  34  16.1 

11.3 

10.750 

94.91 

1 1  25.97 

16  15.72 

1  10.16 

16  34    6.13 

30 

16  26  60.68 

56.69 

21  43  61.7 

67.3 

10.778 

93.88 

11    4.18 

16  15.87 

1  10.25 

16  36    4.69 

Dec.    1 

16  31  19.70 

17.77 

-21  53  22.5 

18.4 

10  806 

-99.84 

-10  41.72 

16  16.02 

1  10.34 

16  42    1.25 

2 

16  35  39.37 

3f.50 

22   2  18.2 

14.4 

10.833 

91.79 

10  18.61 

16  16.16 

1  10.42 

16  45  67.81 

3 

16  39  59.66 

57.86 

22  10  48.4 

45.0 

10.856 

90.73 

9  54.87 

16  16.30 

1  10.50 

16  49  64.36 

4 

16  44  20.57 

18.64 

22  18  52.9 

49.8 

10.883 

19.65 

9  30.62 

16  16.43 

1  10.56 

16  63  60.92 

5 

16  48  42.06 

40.40 

22  2631.4 

28.6 

10.907 

18.56 

9   6.58 

16  16.66 

1  10.66 

16  67  47.47 

6 

16  53    4.11 

2.53 

-22  33  43.7 

41.2 

10.989 

-17.47 

-  8  40.08 

16  16.69 

1  10.72 

17    144.03 

7 

16  57  26.69 

25.19 

22  40  29.7 

27.4 

10  050 

16.36 

8  14.05 

16  16.81 

110.79 

17    6  40.69 

8 

17    1  49.78 

48.36 

22  46  49.0 

47.0 

10.971 

15  94 

7  47.62 

16  16.92 

1  10.85 

17    9  37.15 

9 

17   6  13.34 

12.00 

22  52  41.5 

39.7 

10.900 

14.19 

7  20.52 

16  17.03 

1  10.91 

17  13  33.71 

10 

17  10  37.32 

36.06 

22  58   6.9 

5.3 

11.007 

19.99 

6  63.09 

16  17.14 

1  10.97 

17  17  30.27 

• 

11 

17  15    1.70 

0.53 

-23    3    4.9 

3.5 

11.093 

-11.85 

-  6  25.25 

16  17.25 

1  11.02 

17  21  26.83 

12 

17  19  26.46 

25.37 

23    7  35.5 

34.3 

11.038 

10.70 

6  57.04 

16  17.35 

1  11.07 

17  25  23.39 

13 

17  23  51.55 

50.54 

23  1138.5 

37.5 

11.051 

9.55 

6  28.50 

16  17.45 

1  11.12 

17  29  19.94 

14 

17  28  16.94 

16.02 

23  15  13.7 

12.9 

11.063 

8.40 

4  59.66 

16  17.55 

1  11.16 

17  33  16.60 

15 

17  32  42.59 

41.76 

23  18  21.0 

20.4 

11.073 

7.93 

4  30.57 

16  17.64 

1  11.19 

17  37  13.06 

16 

17  37    8.46 

7.72 

-23  21    0.4 

0.0 

11.081 

-6.06 

-  4    1.25 

16  17.73 

1  11.22 

17  41    9.62 

17 

17  41  34.52 

33.86 

2:123  11.7 

11.4 

11.068 

4.88 

3  31.74 

16  17.62 

1  11.24 

17  46   6.18 

18 

17  46    0.72 

0.16 

23  24  54.8 

54.6 

11.095 

3.71 

3   2.07 

16  17.90 

1  11.26 

17  49   2.74 

19 

17  50  27.04 

26.56 

23  26   9.6 

9.6 

11.090 

9.63 

2  32.29 

16  17.97 

111.28 

17  62  69.29 

20 

17  54  53.45 

.53.08 

23  26  66.2 

66.1 

11.101 

1.35 

2   2.43 

16  16.04 

1  11.29 

17  66  66.86 

21 

17  59  19.92 

19.63 

-23  27  14.6 

14.5 

11.108 

-0.17 

-  1  32.52 

16  laio 

1  11.30 

18    0  52.41 

22 

18   3  46.40 

46.20 

23  27    4.6 

4.6 

11.103 

+  1.00 

1    2.60 

16  16.16 

1  11.30 

18   4  48.97 

23 

18   8  12.85 

12.74 

23  26  26.3 

26.3 

U.1Q9 

9.18 

0  32.70 

16  18.21 

1  11.30 

16   8  46.63 

24 

18  12.39.28 

39.24 

23  26  19.8 

19.8 

11.099 

3.36 

-0   2.84 

16  18.26 

1  11.29 

16  12  42.09 

25 

18  17   5.60 

6.68 

23  23  45.0 

46.0 

11.095 

4.54 

•1-  0  26.06 

16  18.30 

1  11.28 

16  16  36.64 

26 

18  2131.84 

32.01 

-23  21  42.0 

41.9 

11.091 

+  5.71 

+  0  56.66 

16  18.34 

1  11.27 

16  20  35.20 

27 

18  25  57.94 

56.20 

23  19  10.9 

10.7 

11.06S 

6.66 

126.22 

16  18.36 

1  11.25 

16  24  31.76 

28 

18  30  23.87 

24.22 

23  16  11.7 

11.4 

11.077 

6.05 

J  66.60 

16  18.36 

1  11.22 

16  28  28.32 

29 

1834  49.61 

60.05 

23  12  44.5 

44.1 

11.068 

9.91 

2  24.79 

16  18.40 

1  11.19 

16  32  24.66 

30 

18  39  15.13 

15.66 

23   8  49.5 

49.0 

11.056 

10.37 

2  63.76 

16  18.41 

1  11.16 

16  36  21.44 

31 

18  43  40.40 

41.02 

-23    4  26.8 

26.2 

11.046 

4-11.68 

•1-  3  22.48 

16  18.41 

1  11.12 

18  40  17.99 

32 

18  48    5.38 

6.09 

-22  59  36.5 

35.7 

11.034 

4-19.67 

4-  3  60.91 

16  18.41 

1  11.08 

18  44  14.65 

KOTB.— 7or  mean  time  interral  of  aemidiamoter  paasing  meridian,  anbtraot  0*a0  from  the  aidereal  intorral. 
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AT  TRANflIT  OK    MOOM'H^  nRNTRR  OyRH  THR  MRRiniAN  OF  WAftlffTNaTONt 

1 

Date. 

Mean  Time 

of 

Transit. 

Difffor 
lUour 

of 
Lonfc. 

Rizbt 

AiH'eiiaiOD 

of 

Centre. 

1 

Dfff.for 
1  Uoiir 

of 
Long. 

Geoo<*ntric 

DecUuatiuu 

of 

Centre. 

DIff.foi 
lUout 

of 
Lont(. 

Sid.Tiinr 

ufSeniid. 

r.wHing 

Merit!  iiui. 

ti«'OCriitl*l<' 

Somi- 
Uiumetcr. 

Kliiatoriikl 
Horizontal 
Parallax. 

Brisht 
Limbfl. 

h     m 

m 

h   m     a 

s 

Oil! 

// 

8 

1     II 

*     f 

Jan.    1 

8  5:^81 

1.907 

3  39  58.04 

194.57 

+16  18  39.0 

+565.0 

64.58 

14  57.8 

54  48.3 

I.             S. 

8 

9  39.66 

1.964 

4  30  83.87 

198.08 

193941.8 

436.1 

65.39 

14  58.1 

54  86.4 

I.             S. 

3 

10  87.51 

9.090 

5  88  18.44 

131.99 

88   4.')7.0 

986.4 

66.19 

14  47.7 

54  II.O 

I.         s. 

4 

11  16.47 

9.051 

6  15  80.68 

133.46 

83  86  49.0 

+190.8 

6<).70 

14  45.1 

54    1.4 

I.        s. 

5 

18    5.90 

9.058 

7   651.57 

133.66 

83  4041.8 

-59.0 

60.73 

14  44.0 

53  57.4 

I.      N. 

6, 

18  55.01 

8.0S8 

6   8   8.58 

131.84 

+8846   0.5 

-990.0 

66.87 

14  44.3 

53  58.5 

II.  N.  S. 

7 

13  43.06 

1.973 

8  54    9.78 

198.53 

80  46  88.4 

-374.4 

65.43 

14  46.1 

54    5.5 

II.      S. 

8 

14  89.68 

1.907 

9  44  47.46 

134.59 

17  49   8.3 

-508.9 

64.46 

14  49.8 

54  18.5 

II.      S. 

9 

15  14.65 

1.846 

10  33  53.54 

191.07 

14    3   3.7 

-618.0 

63.59 

14  55.8 

54  38.4 

II.      S. 

10 

15  58.51 

1.611 

118148.67 

119.46 

9  38   8.1 

-703.1 

63.03 

15   8.4 

55   5.1 

II.      S. 

11 

16  41.84 

1.606 

1,8   918.84 

119.19 

+  4  43  59.6 

-763.1 

68.98 

15  18.0 

55  40.3 

II.      S. 

18 

17  85  53 

1.849 

18  56  57.59 

190.71 

-  0  88  49.6 

-796.6 

63.64 

15  83.8 

56  83.8 

II.      S.[ 

i   •  '3 

18  10.65 

1.096 

13  46   8.78 

195.94 

.     549   3.6 

-799.1 

65.00 

15  37.3 

57  13.3 

II.      S.' 

'          14 

18  58.37 

9.060 

14  37  56.55 

133.79 

II    846.8 

-769.9 

67.09 

15  58.5 

58   8.8 

II.      S.' 

1 

15 

19  49.86 

9.938 

15  33  30.76 

144.53 

155149.5 

-679.9 

69.77 

16   8.1 

59   6.8 

II.     s. 

16 

80  45.98 

9.440 

16  33  43.43 

156.46 

-19  5846.5 

-619.7 

78.70 

16  88.9 

60   0.6 

II.     s. 

1          '7 

81  46.80 

9.690 

17  38  39.53 

167.99 

88  3847.5 

-998.4 

75.80 

16  35.8 

60  45.9 

II.     s. 

'          18 

88  51.13 

9.790 

18  47  6.:)8 

173.49 

83  44    4.4 

-91.8 

76.56 

16  43.1 

61  15.0 

U.N. 

.    19 

8:)  56.45 

9.700 

19  56.33.08 

179.99 

88  54  44.8 

-f466.3 

76.88 

16  45.8 

61  84.6 

II.  N.    , 

31 

0  59.90 

9.579 

81    4   7.06 

164.59 

801584.3 

519.3 

74.47 

16  48.8 

61  11.4 

L      N.    i 

88 

1  59  46 

9.988 

88  7  47.06 

153.54 

-16   7  58.9 

+704.1 

71.84 

16  33.0 

60  37.8 

1 

I.          S. 

:          83 

8  54.51 

9.904 

83   6  55.49 

149.47 

11    8  4.9 

811.9 

69.13 

16  19.1 

59  48.6 

I.          S 

84 

3  45.58 

9.054 

0   2   0.63 

133.47 

-  587   8.8 

859.4 

66.95 

16   3.9 

5851.0 

I.        s. 

85 

4  33.50 

1.9S9 

0  54    3.84 

197.33 

-1-0  13   3.7 

841.9 

65.39 

15  47.5 

57  50.5 

I.         s 

86 

5  19.61 

1.898 

1  44  15.00 

194.08 

5  40  38.4 

790.9 

64.56 

15  31.7 

56  58.6 

I.         s 

87 

6    4.96 

1.867 

8  33  39.67 

193.37 

+  10  4147.8 

+711.1 

64.39 

15  17.7 

56    1.8 

I.        s. 

88 

6  50.44 

1.908 

3  83  18.64 

194.66 

15   6   6.4 

806.8 

64.76 

15   6.0 

55  18.1 

I.       s; 

89 

7  36.r^ 

1.951 

4  13  33.60 

197.93 

18  44  17.9 

480.6 

65.36 

14  56.9 

54  44.7 

I.        s. 

1 

30 

8  84.14 

9.000 

5   5   3.88 

130.90 

8188   3.8 

334.9 

66.09 

14  50.4 

54  80.9 

I.        s.' 

31 

9  18.67 

9.099 

5  57  39.33 

139.60 

83  10  18.6 

173.4 

66.68 

14  46.4 

54    6.8 

I.        s. 

1 

Feb.    I 

10    l.8i) 

9.050 

6  50  57.88 

133.58 

+83  45  37.0 

+    3.1 

66.88 

14  44.6 

53  59.6 

I.      N. 

8 

10  51.14 

9.044 

7  44  16.67 

139.69 

83  18  15.9 

-167.3 

66.54 

14  44.8 

54    0.0 

I.      N.    1 

3 

11  39.68 

1.904 

8  36  54.05 

I».90 

81  :»   1.5 

-390.1 

65.83 

14  46.6 

54    6.7 

I.      N. 

4 

18  87.00 

1.935 

9  88  15.78 

196.56 

18  50  30.8 

-473.6 

64.87 

14  49.7 

54  18.5 

II.  N.    I 

5 

13  18.77 

1.879 

10  18   7.73 

199.79 

15  16  14.9 

-d93.3 

63.91 

14  54.3 

54  35.1 

II.      S.I 

1 

1 

6 

13  57.81 

1.839 

11    6.38.09 

119.88 

+10  5985.8 

-686.0 

63.16 

15   0.0 

54  56.1 

II.      S.' 

7 

14  40.75 

1.804 

11.54  14.19 

118.49 

6  11    6.3 

-751.1 

68.68 

15    7.0 

55  81.7 

II.     s. 

8 

15  84.10 

1.813 

184138.55 

119.09 

+  1    8  84.5 

-787.3 

63.04 

15  15.8 

55  58.8 

u.    s. 

9 

16    8.14 

1.800 

13  89  45.03 

191.67 

-  4  14  35.5 

-799.5 

63.98 

15  84.9 

.56  87.5 

U.      8. 

10 

16  53.87 

1.956 

14  19  35.09 

197.67 

9  86  58.6 

-769.7 

65.48 

15  35.8 

57    7.6 

II.      S. 

1 

11 

17  48.47 

9.098 

15  1*8  13.89 

136.00 

-14  19   6.8 

-690.6 

67.67 

15  47.8 

57  51.9 

II.      S. 

18 

18  34.77 

9.967 

16   8:16.69 

146.97 

18  3834.8 

-567.3 

70.88 

16    0.6 

58  37.6 

II.      S. 

13 

19  31.35 

.     9.446 

17   9  17.19 

157.09 

8145  11.3 

-385.3 

78.88 

16  13.1 

59  84.6 

11.      S. 

14 

80  31.88 

9.584 

18  13  55.64 

165.59 

83  33  39.4 

-147.9 

74.87 

16  84.3 

60    5.7 

II.  N.    ' 

15 

81  34.ri8 

9.643- 19  81     4.!K)I    109.08 

-83  39  1 1.5 '  +193.6 

75.69 

16  38.6 

60  36.8 

II.  N. 

or. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OYER  THE  MERIDIAN  OF  WASHINGTON. 

PatO- 

MeuiTime 

of 

Tnnsit. 

Diftlfor 
IHoar 

of 
Long. 

Bight 

Aflconsion 

of 

Centre. 

Diff.for 
iHoor 

Long. 

Geooentrio 

Declination 

of 

Centre. 

Dlfilfor 
IHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Paasing 

Meridian. 

Goooentrio 

Semi- 
diameter. 

Bqoatorial 

Horiaontal 

Paiallaz. 

1 
1 

Bright 

UlDDS. 

h    m 

m 

h  m     s 

8 

O       t       ft 

/# 

s 

#         it 

/     t* 

.,      .T               1 

Feb.  15 

21  34.82 

9.643 

1921    4.90 

160.08 

-23  39  14.5 

+193.6 

75.69 

16  32.6 

60  36.8 

II.  N. 

J6 

22  38.15 

9.006 

20  28  25.59 

166.49 

2155   9.9 

309.9 

74.97 

• 

16  37.2 

60  53.3 

II.  N. 

17 

23  39.31 

9.479 

2133  39.86 

158.66 

1830  48.9 

618.5 

73.18 

16  36.6 

60  51.0 

II.  N. 

19 

0  36.93 

9.2)83 

22  3524.67 

149.49 

13  4857.4 

7n.3 

70.86 

16  31.0 

60  29.9 

I.     N. 

no 

1  30.82 

9.174 

23  33  23.86 

140.88 

81827.5 

869.5 

68.65 

16  20.6 

59  52.2 

I.          S. 

21 

2  21.51 

9.059 

0  2810.32 

134.10 

-227  28.0 

+883.9 

66.92 

16   7.0 

59   2.2 

I.          S. 

22 

3    9.03 

1.084 

1  20  39.80 

199.93 

+  32015.2 

848.8 

65.82 

15  51.6 

58   5.7 

I.          S. 

23 

3  67.07 

1.050 

2  1 1  52.60 

197.93 

846  8.1 

773.3 

65.36 

15  36.0 

57    8.5 

I.          S. 

2i 

4  43.84 

1.069 

3   2  42.97 

197Jnr 

13  36   5.9 

670.7 

65.44 

15  21.5 

66  15.0 

I.          S. 

25 

5  30.93 

1.074 

3  53  52.85 

198.74 

17  3917.0 

641.9 

65.84 

15   8.7 

55  88.8 

I.          S. 

96 

6  18.77 

9.007 

4  45  47.57 

130.86 

+20  47   3.2 

•f^04.1 

66.42 

14  68.9 

54  58.2 

I.          S. 

27 

7    7.45 

9.040 

5  38  32.74 

139.78 

22  52  36.0 

981.3 

66.80 

14  51.6 

54  25.2 

I.          S. 

28 

7  56.72 

9.058 

6  31  53.68 

133.70 

2356   7.1 

+  68.5 

67.10 

14  47.6 

54  10.5 

I.      N. 

Mar.  1 

8  46.07 

9.049 

72519.80 

133.16 

23  40  24.5 

-114.6 

66.90 

14  46.3 

54    5.7 

I.      N. 

2 

9  34.92 

9.013 

818  14.50 

131.15 

222125.9 

-979.6 

66.29 

14  47.2 

54    9.4 

I.      N. 

3 

10  22.71 

1.961 

9  10   6.33 

198.06 

+19  5823.8 

-439.9 

65.40 

14  50.4 

54  21.0 

I.     N. 

4 

11    9.17 

1.906 

10   0  38.66 

194.66 

16  3824.6 

-663.8 

64.44 

14  55.3 

54  39.0 

I.      N. 

5 

11  54.36 

1.809 

10  49  53.57 

191.73 

12  30  43.5 

-670.1 

63.64 

15    1.5 

55    1.7 

I.      N. 

6 

12  38.58 

1.630 

113811.11 

119.98 

7  46   6.7 

-748.0 

63.17 

15   8.6 

55  27.6 

II.  N. 

7 

13  22.44 

1.895 

1226   6.04 

119.93 

4-  23625.8 

-795.1 

63.19 

15  16.3 

55  55.9 

II.      S. 

8 

14    6.67 

1.809 

13  14  24.02 

191.06 

-  24527.1 

«-«08.5 

63.78 

15  24.3 

56  2.5.5 

II.      S. 

9 

14  52.17 

1.095 

14    3  58.00 

196.99 

8   525.0 

-784.7 

65.02 

15  32.7 

56  56.2 

II.      S. 

10 

15  39.86 

9.044 

14  5543.60 

139.01 

13   7  40.8 

-719.1 

66.81 

15  41.3 

57  27.7 

II.      S. 

11 

16  30.57 

9.186 

155031.31 

141.36 

17  34  23.3 

-«I6.8 

69.04 

15  50.0 

57  59.8 

11.      S. 

12 

17  24.85 

9.340 

16  48  53.34 

150.40 

21    538.2 

-441.1 

71.35 

15  58.5 

58  31.4 

IL      S. 

1 

13 

18  22.61 

9.468 

17  50  44.93 

158.39 

-2321    0.2 

-997.4 

73.29 

16   6.9 

59   2.0 

II.      S. 

14 

19  22.91 

9.543 

18  55   9.70 

169.67 

24    3   5.5 

-91.6 

74.34 

16  14.3 

59  29.2 

II.  N.     i 

15 

20  24.06 

9.536 

20   024.84 

169.44 

23  2  34.9 

+979.8 

74.20 

16  20.1 

59  50.8 

II.  N. 

16 

21  24.12 

9.456 

21    4  34.79 

157.89 

20  2210.8 

615.3 

72.99 

16  23.3 

60    1.9 

II.  N. 

J7 

82  81.67 

9.336 

22   6  13.92 

150.61 

1616  33.6 

709.9 

71.13 

16  23.2 

60    1.7 

U.N. 

18 

23  16.16 

9.906 

23   4  49.08 

149.84 

-11    827.9 

t896.6 

69.20 

16  19.5 

59  48.0 

ILN. 

20 

0    7.82 

9.101 

0   0  33.86 

136.36 

-  52342.2 

886.3 

67.58 

16  12.2 

59  81.0 

ILN. 

21 

0  57.35 

9.0» 

0  54  10.05 

131.97 

+  0  32  44.5 

886.6 

66.47 

16    1.7 

58  42.7 

I.          S. 

22 

1  45.60 

1.994 

1  46  29.67 

199.83 

61850.0 

836.9 

65.96 

16  49.1 

57  56.7 

1.          S.' 

23 

2  33.41 

1.003 

2  38  22.67 

199.76 

113613.1 

744.6 

65.97 

15  35.7 

57    7.3 

I.          S. 

24 

3  21.44 

t.014 

3  30  20.03 

131.06 

+16  1011.0 

4«ao.4 

66.36 

15  22.5 

56  19.0 

I.          S. 

i 

25 

4  10.10 

9.043 

4  2313.09 

139.75 

19  4917.1 

471.5 

66.9! 

15  10.6 

55  34.9 

I.          S.' 

26 

4  59.50 

9.070 

51640.40 

134.39 

2225  4.3 

305.1 

67.38 

16   0.7 

54  58.8 

I.        s. 

27 

5  49.34 

9.080 

6  10.36.54 

135.06 

2352  5.2 

+190.0 

67.58 

14  53.6 

54  32.6 

I.      N. 

28 

6  39.19 

9.066 

7   4  32.40 

134.31 

24   8    1.3 

-48.9 

67.38 

14  49.3 

54  17.0 

I.      N. 

29 

7  28.45 

9.033 

7  57  52.95 

199.16 

+231347.2 

-490.6 

66.79 

14  48.1 

54  12.5 

I.      N. 

30 

8  16.64 

1.081 

850   8.66 

199.03 

21  13  14.6 

-879.3 

65.92 

14  49.9 

54  18.8 

I.      N. 

31 

9    3.49 

1.994 

941    4.00 

195.61 

18  1242.4 

-690.3 

64.94 

14  54.2 

54  34.6 

I.     N. 

Apr.    1 

9  49.05 

1.875 

10  30  41.76  1  193.67 

14  20  13.4 

-638.6 

64.09 

15    0.7 

54  58.7 

I.      N. 

2 

10  33.65 

1.845 

11  1921.40 

190.87 

+  9  45  14.4 

-731.9 

63.53 

15   8.8 

55  28.8 

I.      N. 

MOON-CULMINATIONS,  1890. 
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AT  TSAKSrr  OF  MOON'S  CRNTRK  OVRH  THR  MKRIOIAN  OF  WARHINOTOK. 

Date. 

HeanTUne 

of 

Tniuit 

Dlftfor 

iHour 

of 

Ajtodulon 

of 

Centre. 

IMAlbr 
IHonr 

of 
Long. 

Goooentrlo 

DeeUnattoii 

of 

C«Bte«w 

DUUbr 
IHonr 

of 
hang. 

8Id.T!ine 

ofSemid. 

PMitng 

MerMiiSi. 

Goooontrlo 

Somi- 
dlmieter. 

Bgnatorlal 
HorisQotel 
Panllaoc 

SSIm. 

h    m 

m 

h  m    ■ 

• 

O       #        M 

u 

• 

t      it 

*    f 

^*                         ^-^— 

Apr.  9 

10  33.65 

1.84ft 

11  1991.40 

190.87 

+  94514.4 

-731.9 

63.53 

15  a8 

65  98.8 

I.     N. 

3 

11  17.84 

1.843 

12   7  36.74 

190.75 

•1-  4  3833.4 

-706.4 

63.46 

i5iao 

66   9.4 

L     N. 

4 

12    2.38 

1.874 

125619.06 

199.68 

-  0  47  29.3 

-897.8 

63.94 

1527.5 

56  37.4 

I.      N. 

5 

12  48.07 

1.941 

13  4558.33 

198.64 

-61831.5 

-880.4 

65.04 

15  36.8 

57  11.7 

n.N. 

6 

13  35.84 

t.043 

14  37  48.67 

199.09 

-113749.0 

-787.9 

66.73 

15  45.5 

57  43.9 

u.    s. 

7 

14  26.47 

8.178 

153231.51 

140.90 

-16  26   5.3 

-864.9 

68.82 

15  53.0 

6810.9 

11.     s. 

6 

15  90.45 

9.991 

163036.00 

149.48 

-2022  9.0 

-906.4 

71.05 

15  59.3 

68  34.0 

n.    s. 

9 

16  17.70 

9.444 

17  3166.88 

198.90 

-23  4  47.1 

-906.4 

72.91 

16   4.9 

6852.4 

II.      8. 

10 

17  17.31 

9.511 

183539.85 

100.94 

-24  1622.9 

-54.9 

73.95 

16   8.0 

69   6.0 

ILN, 

11 

18  17.67 

9.M9 

1940  7.59 

180.40 

-934795.8 

+196.9 

73.85 

16  10.5 

5915.1 

II.  N. 

19 

19  16.94 

9.499 

90  43  30.39 

195.80 

-91 .39  34.4 

4434.7 

72.70 

1611.5 

59  19.0 

n.N, 

13 

90  13.78 

9.908 

9144  26.82 

148.60 

-18   5  4.0 

809.1 

70.96 

1611.0 

59  17.0 

irN. 

M 

91    7.66 

9.184 

294224.49 

141.96 

-132313.0 

770.9 

68.98 

16   8.7 

59   8.7 

U.N. 

15 

91  58.77 

9.061 

2337  36.41 

139.06 

-  75615.6 

964.8 

67.34 

16   4.3 

58  52.8 

II.  N. 

16 

29  47.82 

9.013 

0  30  43.97 

130.06 

-  9  634.8 

884.8 

66.23 

1558.0 

5898.6 

ILN. 

17 

23  35.68 

1.989 

192  39.97 

199.10 

+  3  44  45.0 

4868.9 

65.79 

1549.7 

57  68.8 

ILN. 

19 

0  23.22 

1.989 

9  14  16.61 

199.97 

91831.1 

797.6 

65.77 

1539.8 

67  93.2 

L     N. 

90 

1  11.15 

9.013 

3  617.09 

130.97 

14  1741.1 

691.9 

66.25 

1599.9 

5643.3 

L          S. 

31 

1  59.94 

9.093 

3  59  8.89 

133.40 

189740.4 

068.8 

66.94 

15  18.4 

56   4.0 

L          S. 

29 

9  49.69 

9.481 

4  52  58.83 

139.63 

213649.9 

899J9 

67.55 

15  8.3 

6696.8 

L          8. 

23 

3  40.15 

9.109 

64730.97 

136.76 

-^93  37    1.9 

4916.8 

67.96 

14  69.9 

54  54.5 

L          S. 

24 

4  30.73 

9.080 

64210.80 

136.91 

2424  13.3 

4-99.1 

67.88 

14  53.4 

54  31.8 

I.     N. 

95 

5  20.73 

9.089 

7  36  15.64 

133.90 

23  5833.2 

—198.6 

67.31 

14  49.5 

64ia9 

I.     N. 

26 

6    9.54 

9.003 

829  8.46 

130.11 

922352.9 

-817.9 

66.41 

14  48.8 

54  15.0 

I.     N. 

27 

6  56.80 

1.936 

9  20  28.49 

199.94 

19  46  36.0 

-469.0 

65.35 

14  50.9 

64  93.0 

L     N. 

28 

7  49.52 

i.8n 

10  10  16.01 

190.98 

•1-1614  40.7 

-681.0 

64.34 

14  66.0 

54  41.6 

I.     N. 

29 

8  27.04 

1.836 

105851.19 

190.«i 

1 1  56  45.9 

-894.7 

63.64 

15  3.8 

5510.3 

I.     N. 

30 

9  10.96 

ij&m 

1 1  46  49.77 

119.81 

7   912.1 

-778.9 

63.41 

16  13.7 

5546.4 

L     N. 

Mfty    1 

9  55.05 

1.893 

1934  59.06 

191.36 

-¥  14194.6 

-899.4 

63.78 

15  95.1 

5628.5 

L     N. 

9 

10  40.24 

1.919 

1394  14.41 

199.84 

-  3  5395.7 

-841.1 

64.73 

15  37.1 

57  19.7 

I.      N. 

3 

1 1  97.51 

9.087 

14  1534.91 

131.80 

-  926    1.5 

-819.6 

66.46 

15  48.6 

57  56.7 

I.     N. 

4 

12  17.79 

9.100 

15  956.81 

140.37 

-14  3949.4 

-787.7 

68.66 

15  59.9 

58  34.0 

n.N. 

5 

13  11.76 

9.80 

16  8  0.08 

190.00 

-19  551.5 

-689.6 

71.10 

16   7.6 

59   4.5 

IL      S. 

6 

14    9.46 

9.474 

17  9  48.55 

198.08 

-222310.5 

-399.7 

73.28 

16  13.3 

50  95.3 

IL      S. 

7 

15  10.05 

9J80 

181429.94 

163.90 

-24  1349.2 

-144.4 

74.60 

16  16.0 

59  35.5 

II.  N.  S. 

8 

16  11.70 

9.908 

192016.06 

163.80 

-24  1828.7 

4191.1 

74.65 

16  16.1 

59  36.0 

ILN. 

1 

1           9 

17  12.27 

9.479 

20  24  56.80 

158.71 

-923859.0 

878.1 

73.46 

16  14.0 

59  98.0 

ILN.    ' 

10 

18  10.06 

9.337 

212650.13 

190.49 

-199748.3 

878.6 

71.45 

16  10.0 

59  13.6 

ILN.    . 

II 

19    4.36 

9.190 

222513.24 

141.63 

-15  5  9.9 

797.9 

69.94 

16  4.6 

68  54.4 

ILN. 

12 

19  65.36 

9.086 

2320  18.27 

184.18 

-95331.3 

999.0 

67.29 

1558.6 

58  31.8 

ILN. 

13 

90  43.84 

1.881 

01951.66 

199.07 

-414  99.4 

4899.7 

65.90 

15  51.7 

58  6.4 

ILN. 

14 

21  30.80 

1.939 

1    353.69 

196J5 

4-  13950.3 

863.1 

65.17 

1644.9 

57  3a6 

ILN. 

15 

99  17.26 

1.998 

15425.36 

196.47 

71030.1 

818.4 

65.10 

15  36.1 

57    8.8 

ILN.    1 

16 

23    4.09 

1.969 

94519.58 

198  J3 

192291.5 

734.9 

65.57 

1527.5 

56  37.5 

n.N. 

;           17 

2:i  51.94 

9.890 

3  37  14.70 

131.39 

4-165320.4 

4614.9 

66.35 

15  18.8 

56    5.8 

UN. 
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May  17 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 

29 
30 
31* 
June  1 

2 
3 
4 

5 
6 

7 

8 

9 

10 

II 

12 
13 
14 
15 
17 

18 
19 
20 
21 
22 

23 
24 

25 
26 

27 

28 

29 

30 

July   I 

2 


BfeanTime 

of 

Transit. 

Diffifor 
iHour 

of 
Long. 

h    m 

m 

23  51.94 

S.090 

0  41.08 

9.079 

1  31.38 

9.111 

2  22.27 

9.191 

3  12.92 

9.093 

4    2.49 

9.033 

4  50.40 

1.958 

5  36.47 

1.883 

6  20.92 

1.895 

7    4.32 

1.797 

7  47.45 

1.804 

8  31.28 

1.855 

9  16.89 

1.954 

10    5.43 

9.099 

10  57.89 

9.978 

11  54.81 

9.463 

12  55.81 

9.007 

13  59.27 

9.658 

15    2.61 

9.600 

16    3.40 

9.456 

17    0.24 

9.980 

17  53.00 

9.191 

18  42.35 

9.001 

19  29.43 

1.031 

20  15.38 

1.906 

21     1.26 

1.993 

21  47.92 

1.970 

22  35.69 

9.099 

23  25.29 

9.084 

0  15.74 

9.114 

1    6.48 

9.107 

1  56.57 

9.060 

2  45.18 

1.987 

3  31.86 

1.903 

4  16.60 

1.898 

4  59.81 

1.777 

5  42.17 

1.760 

6  24.59 

1.783 

7    8.15 

1.865 

7  54.03 

1.977 

8  43.45 

9.149 

9  37.43 

9.353 

10  36.36 

9.553 

1 1  39.48 

9.689 

12  44.57 

9.711 

Kight 

AsccDsiou 

of 

Ceatre. 


Diff.for 
1  Hour 

of 
Long. 


h   m     H 

3  37  14.70 

4  30  27.92 

5  24  50.64 

6  19  49.00 

7  14  32.82 

8  811.72 

9  0  10.74 
9  50  19.05 

10  38  50.17 
1126  17.52 

1213  28.89 
13    122.51 

13  51    3.74 

14  43  40.42, 

15  40  12.91  I 

1641  14.12' 

17  46  21.02 

18  53  55.15* 

20  122.72 

21  6  16.48 

I 

22  7  12.85  , 

23  4    3.02 
23  57  29.65 

0  48  38.52  ' 

1  38  39.57 


2  28  36.58 


319  20.41 

4  1123.12 

5  4  51.42* 

5  59  23.45* 

I 

6  54  12.98! 

7  48  23.03 
841  4.18 
93149.14 

1020  37.60' 

I 

II    753.45' 

1 1  54  18.43 

12  40  47.38 

13  28  24.77 

14  18  2l.9<r 

15  1151.87 

16  9  55.1K) 

17  12  58.21 
1820  11.94 
19  2J»  24.87 


8 

31.39 
34.65 
36.98 
37.48 
35.77 

39.90 
97.64 
93.16 
19.68 
17.94 

18.43 
91.50 
97.49 
36.13 
46.99 


Geocentric 

Declination 

of 

Centre. 


-1-16  53  20.4 

20  30   0.0 

23  126.8 

24  20  38.6 
24  25  20.5 

+23  18   7.6 

21  519.7 
17  55  23.3 
13  57  25.2 

9  20  30.0 

+  4  1348.4 

-  1  1234.0 

-  6  40  16.7 
-12  11  13.4 
-17   6  16.1 


56.09  -21  5  33.6 
66.73  "^  -23  4 1  46.2 
69.83] -24  33  11.5 
69.94]  -23  3152.8 
57.61 ! -20  46  54.8 


47.10  J -16  39  49.6 
37.73  ,  -1 1  36  36.2 


30.47 
95.99 
94.54 

95.56 
98.33 
31.94 
35.94 
37.06 

36.61 
33.83 
99.39 
94.36 
19.86 


i 

15.71 1 
17.16^ 
91.47 

98.85 


-  6    141.5 

-  0  15  50.7 
+  5  23  35.6 

•f  10  4 1  35.3 
15  24  21.4 
19  19   0.6 

22  14  0.3 
24    0  19.8 

-1-24.33   4.1 

23  5221.9 
22  3  9.3 
19  13  42.7 
15  33  53.6 


+11  13  33.4 

6  22  10.3 

■¥  I    9   2.4 

-  4  15  43.7 

-  9  39  42.2 


39.16  -14  4621.9 
51.46-19  13  42.1 
63.11-22  34  37.7 
71.63  -21  21  21.7 
79.94]  -24  14  22.4 


Difffor 
1  Uour 

of 
Long. 

Sid.  Time 

ofSemid. 

Pasiiing 

Meridiiin. 

-MI  4.8 

8 

66.35 

464.1 

67.22 

990.9 

67.88 

-fl04.8 

68.07 

-80.0 

67.68 

-953.1 

66.81 

-407.1 

65.67 

-538.7 

64.51 

-647.4 

63.56 

—733.5 

63.05 

-796.0 

63.15 

-831.0 

63.95 

-«1.1 

65.47 

-784.8 

67.64 

-679.0 

70.38 

-404.6 

73.11 

-965.7 

75.18 

+  19.6 

75.96 

989.9 

75.17 

595.0 

73.17 

•r696.4 

70.63 

607.1 

68.16 

858.9 

66.35 

863.3 

65.19 

897.8 

64.76 

+756.5 

64.96 

651.8 

65.64 

516.3 

66.54 

354.5 

67.37 

+174.8 

67.84 

-  11.0 

67.75 

-190.1 

67.08 

-359.1 

65.97 

-490.7 

64.69 

-604.9 

63.54 

-693.6 

62.74 

^759.  • 

62.47 

-809.1 

62.88 

-817.0 

64.03 

-796.3 

65.96 

-797.7 

68.57 

-596.8 

71.59 

-394.4 

74.44 

-199.4 

76.36 

+165.4 

76.66 

Gcocoutrie 

Semi- 
diameter. 


15  18.8 
15  10.4 
15  2.5 
14  55.8 
14  50.8 

14  47.9 
14  47.6 
14  50.2 

14  55.5 

15  3.7 

15  14.6 
15  27.8 
15  42.0 

15  56.3 

16  9.5 

16  20.1 
16  27.0 
16  29.7 
16  28.2 
16  23.1 

16  15.1 
16  5.7 
15  55.2 
15  44.8 
15  34.8 

15  25.3 
15  16.6 
15  8.6 
15  1.6 
14  55.5 

14  50.6 
14  47.1 
14  45.4 

14  45.6 
14  48.6 

14  54.1 

15  2.3 
15  13.3 
15  26.5 
1541.7 

15  57,7 

16  13.1 
16  26.4 
16  36.1 
16  40.4 


Equatorial 

Horizontal 

Parallax. 


56  5.8 
55  34.4 
55  5.4 
54  40.9 
54  22.4 

54  11.9 
54  10.8 
54  20.0 

54  40.2 

55  10.8 

55  50.8 

56  38.6 

57  30.7 

58  2;).3 

59  11.6 

59  50.8 

60  15.8 
60  26.2 
60  20.5 
60    1.4 

59  32.2 

58  56.8 
58  18.8 
67  40.7 
57    3.8 

56  29.2 
55  57.3 
55  28.0 
55  2.1 
54  39.6 

54  21.5 
54  9.2 
54  2.7 
54  4.3 
54  14.5 

54  34.6 

55  4.8 

55  45.0 

56  33.9 

57  29.4 

58  28.1 

59  24.8 

60  13.8 

60  49.1 

61  5.5 


Bright 

Li  ODDS. 


11.  N. 
S. 
S. 

N.S, 
N. 

N. 
N. 
N. 
N. 
N.     I 

N.     i 
N. 

N.     . 
N. 

N.  ; 

I.      N. 
II.      S. 
II.  N.     I 
II.  N.     ' 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 


II.  N. 
II.  N. 
II.  N. 
II.  N. 
I.  S. 


N.S. 

N. 

N. 

N. 

N.      : 

N. 
N. 
N. 
N. 
N. 

N. 

N.    I 
N. 
S. 
II.      S.' 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINQTON. 

Date. 

BfeanTime 

of 

TraoHit. 

Difflfor 
iHoar 

of 
LonfC. 

RiKbt 

Aacenalon 

of 

Centra 

Difr.for 
IHonr 

of 
Long. 

Oeocontric 

Docluuitiiin 

oT 

Centre. 

Diif.for 
llloar 

of 
Long. 

Sid.  Time 

ofSemiil. 

Paiwing 

Meridiac. 

Geocentric 

Semi- 
diametiT. 

4           H 

E<iaatorial 

Horizontal 

Parallax. 

Bricht 

b    m 

m 

h   m     s 

fl 

O        /        // 

n 

8 

1          4' 

July  2 

12  44.57 

9.711 

1929  24.87 

179.04 

-24  14  22.4 

+165.4 

76.66 

16  40.4 

61    5.5 

II.       S. 

3 

13  48.70 

9.015 

20  37  39.50 

167.09 

-22  1 1  24.2 

441.9 

75.40 

16  39.9 

61    2.9 

11.  N. 

4 

14  49.44 

9.497 

214230.51 

156.75 

-18  28  56.2 

657.7 

72.91 

16  .33.9 

60  40.9 

11.  N. 

6 

15  45.76 

9.940 

22  42  55.54 

145.55 

-13  34  46.7 

799.5 

70.20 

16  23.8 

60    4.1 

II.  N. 

6 

16  37.90 

9.105 

23  39   9.10 

136.08 

-  7  58  33.4 

870.5 

67.86 

16  11.3 

59  17.9 

II.  N. 

7 

17  26.83 

1.904 

0  32  9.53 

199.51 

-  2  6    1.6 

+883.8 

66.17 

15  57.5 

58  27.4 

U.N. 

8 

18  13.76 

1.939 

123   9.85 

196.09 

>  34221.4 

851.7 

65.23 

15  43.8 

57  37.2 

II.  N. 

9 

18  59.89 

1.010 

21321.19 

195.35 

910  26.5 

783.3 

65.06 

15  31.0 

56  50.0 

U.N. 

10 

19  46.20 

1.945 

3   3  44.18 

196.80 

14    451.1 

683.9 

65.43 

15  19.5 

56    7.9 

U.N. 

11 

20  33.44 

1.904 

355   2.97 

190.84 

18  13  45.6 

556.1 

66.15 

15   9.7 

55  31.6 

n.N. 

12 

21  21.97 

9.040 

4  47  39.36 

133.11 

+2I  26  28.8 

+403.4 

66.95 

15    1.5 

55    1.5 

II.  N. 

13 

22  11.70 

9.000 

5  4127.86 

135.63 

23  33  58.0 

931.9 

67.54 

14  54.9 

54  37.4 

11.  N. 

M 

23    2.08 

9.101 

6  35  55.69 

136.97 

24  30   4.1 

+  48.4 

67.66 

14  49.9 

54  18.8 

11.      S. 

16 

23  52.27 

9.074 

7  3011.37 

134.60 

24  12  52.0 

-133.1 

67.22 

14  46.4 

54    5.7 

II.      S. 

17 

0  41.35 

9.011 

82321.04 

130.00 

22  45  15.2 

-301.7 

66.25 

14  44.3 

53  58.3 

I.          S. 

IR 

t  28.68 

1.031 

9  14  45.44 

196.03 

•l'20  14  16.6 

-448.8 

64.98 

14  43.6 

53  56.5 

I.      N. 

19 

2  14.02 

1.840 

10   4   9.75 

191.08 

16  4934.8 

-670.0 

63.72 

14  45.1 

54    0.8 

I.      N. 

20 

2  57.54 

1.789 

105144.52 

117.06 

124146.2 

-004.6 

62.67 

14  48.2 

54  12.9 

I.      N. 

21 

3  39.76 

1.749 

1138    1.01 

114.70 

8    1  17.3 

-733.7 

62.07 

14  53.6 

54  32.5 

I.     N. 

22 

4  21.44 

1.730 

1223  45.64 

114.46 

4  258   5.3 

-778.1 

62.07 

15    1.3 

55    0.9 

I.     N. 

23 

5    3.56 

1.778 

13   955.87 

116.85 

-  217  57.4 

-797.7 

62.77 

15  11.3 

55  37.8 

I.     N. 

24 

5  47.19 

1.806 

13  57  37.52 

199.13 

-  7  36   5.1 

-787.8 

64.23 

15  23.8 

56  23.7 

1.      N. 

25 

6  33.53 

9.004 

14  48  2.04 

130.45 

-12  43  12.9 

-741.3 

60.45 

15  38.3 

57  16.9 

1.      N. 

26 

7  23.74 

9.188 

15  4219.81 

141.50 

-17  22  16.4 

-644.9 

69.24 

15.53.8 

58  13.8 

I.     N. 

27 

'8  18.73 

9.307 

164124.38 

154.04 

-21  1 1    7.0 

-486.0 

72.35 

16  10.0 

59  14.1 

I.      N. 

i          28 

9  18.62 

9.586 

17  4524.08 

165.49 

-23  43  :)2. 1 

-989.4 

75.02 

16  25.0 

60    8.7 

I.      N.  S. 

29 

10  22.28 

9.600 

1853  11.12 

179.96 

-2134  24.0 

•(-  15.9 

76.58 

16  37.0 

60  52.3 

I.          S. 

30 

U  27.30 

9.606 

20  2  19.62 

179.00 

-23  28  54.5 

3083 

76.48 

16  44.2 

61  19.0 

I.          S. 

_                                       1 

31 

12  30.83 

9.589 

21    958.01 

165.93 

-20  30  24.5 

571.0 

74.86 

16  45.6 

61  25.0 

II.      S. 

Aug.  I 

13  30.81 

9.419 

2214   3.37 

155.00 

-16   0    1.4 

705.3 

72.43 

1641.3 

61    8.3 

11.  N. 

2 

14  26.59 

9.941 

23  13  55.90 

144.68 

-102826.4 

+878.4 

69.94 

16  31.7 

60  33.1 

II.  N. 

3 

15  18.62 

9.104 

0  10   3.04 

136.43 

-  4  26  5:^.8 

918.0 

67  92 

16  18.4 

59  44.0 

U.N. 

4 

16    7.93 

9.014 

1    326.25 

131.04 

-1-  \:is   1.4 

898.9 

66.57 

16    3.2 

58  47.7 

II.  N. 

5 

16  55.69 

1.973 

1  55  15.75 

198.55 

7  25  33.4 

833.1 

66.00 

15  47.3 

57  49.3 

11.  N. 

6 

17  42.95 

1.979 

2  46  36.09 

198.51 

12  39  47.9 

733.1 

66.03 

i5:)2.l 

56  54.3 

II.  N. 

7 

18  30.58 

9.001 

3  38  18.01 

130.91 

+  17   812.7 

+004.7 

64>.45 

15  18.3 

56    4.7 

II.  N.    ' 

8 

19  19.08 

9.041 

4  30  52.74 

139.65 

20  40  29.2 

453.0 

67.03 

15   7.3 

55  23.0 

II.  N. 

9 

20    8.53 

9.080 

5  24  24.25 

134.98 

23   8  13.5 

983.0 

67.56 

14  58.3 

54  49.8 

n.N. 

10 

20  58.74 

9.007 

618  41.75 

136.00 

24  25  27.9 

+101.0 

67.74 

14  51.5 

54  2.5.1 

II.      S. 

II 

21  48.91 

9.078 

7  1256.63 

134.01 

24  29  35.6 

-80.0 

67.42 

14  47.0 

54    8.3 

II.      S. 

12 

22  38.27 

9.090 

8   623.05 

131.05 

+2322  8.5 

-954.1 

66.58 

14  44.4 

53  58.9 

11.      S.! 

13 

23  26.14 

1.057 

858  19.51 

197.58 

21    8  40.7 

-400.3 

65.37 

14  43.6 

'  53  5.5.9 

11.      S. 

15 

0  12.13 

1.870 

9  48  23.36 

199.75 

17  57  50.1 

-540.9 

64.09 

14  44.4 

53  50.9 

16 

0  56.27 

1.904 

10  3635.27 

118.40 

14    0   3.4    -644.0 

62.93 

14  46.7 

'  54    7.4 

1.     N. 

— 

17 

1  38.90 

1.759 

1 1  23  16.48 

115.30 

+  926  14.9    -790.4 

62.12 

1    14  50.6 

1  54  31.8 
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1 
1 

Dai». 

Mean  Time 

of 

TraoBit. 

Difffor 
iHonr 

of 
Long. 

Right 
AacTOBion 

of 
Centre. 

Difffor 
iHonr 

of 
Long. 

Geocentrio 

Declination 

of 

Centre. 

Difffor 
IHoor 

of 
Long. 

Sid.  Time 

ofSemld. 

Paaalng 

Meridian. 

Oeocentiio 

Remi- 
diameter. 

Bqnatorial 

Horiaontal 

Pumllftz. 

Brifffai 
riimoa 

h    m 

m 

h  m     a 

a 

O       1       i0 

II 

a 

1     II 

1     II 

Aag.17 

1  38.90 

1.792 

112316.48 

116.30 

•t-  926  14.9 

-790.4 

62.12 

14  50.6 

54  21.8 

I.      N, 

18 

2  20.63 

1.731 

12   9   4.18 

114.09 

+  4  27  17.7 

-769.9 

61.81 

14  56.0 

54  41.7 

I.      N. 

19 

3    2.29 

1.747 

12  54  47.06 

114.06 

-  0  46   5.1 

-T09.5 

62.14 

15   3.2 

55   7.9 

I.      N. 

20 

3  44.81 

1.604 

134122.17 

IIS.'O 

-  6   2  52.0 

-786.5 

63.15 

15  12.1 

5541.0 

I.      N. 

21 

4  29.26 

1.906 

14  29  52.72 

194.60 

-11  10  52.0 

-747.6 

64.89 

15  23.0 

56  20.6 

I.      N.     1 

22 

5  16.71 

8.064 

152123.71 

133.44 

-15  55  33.7 

-668.4 

67.26 

15  35.6 

57    6.6 

I.      N. 

23 

6    8.11 

9.934 

16  16  52.97 

144.31 

-19  58  58.6 

-699.9 

70.04 

15  49.4 

57  67.5 

I.      N. 

24 

7    4.01 

9.491 

17  1652.83 

155.61 

-225928.3 

-3S9.4 

72.82 

16    3.9 

58  50.7 

I.      N. 

25 

8    4.10 

9.A74 

1821    4.52 

164.60 

-24  3351.1 

-100.0 

74.97 

16  18.0 

59  42.8 

I.          S. 

26 

9    6.92 

9.649 

19  28   0.29 

168.79 

-24  23  0.7 

+168.9 

75.91 

16  30.6 

60  27.9 

I.          S. 

27 

10  10.14 

9.O06 

20  3520.54 

166.77 

-221931.2 

+446.0 

75.33 

16  39.0 

60  59.6 

1.          S. 

_                                                          1 

28 

11  11.49 

9.494 

2140  47.90 

159.91 

-18  3218.9 

679.9 

73.64 

16  42.8 

61  13.7 

I.          S. 

29 

12    9.59 

9.348 

2243   0.42 

151.11 

-1324  31.0 

846.0 

71.49 

16  41.2 

61    7.8 

11.      S. 

30 

13    4.24 

9.919 

23  4144.88 

143.17 

-  7  2626.1 

931.8 

69.48 

16  34.0 

6041.1 

11.  N. 

31 

13  56.03 

9.111 

0  37  37.04 

136.88 

-  1    836.5 

945.7 

67.96 

16  22.2 

59  58.1 

II.  N. 

Sept  1 

14  45.91 

9.053 

1  31  34.93 

133.40 

4-5   2  19.5 

+899.6 

67.10 

16    7.5 

59   4.0 

U.N. 

2 

15  34.90 

9.035 

2  24  39.04 

139.39 

10  44  59.5 

806.8 

66.94 

1551.5 

58   4.8 

11.  N. 

3 

16  23.85 

9.048 

3  17  40.44 

133.05 

15  42  56.0 

677.6 

67.18 

15  35.5 

57   6.3 

II.  N. 

4 

17  13.31 

9.075 

4  11  12.92 

134.74 

194341.0 

691.9 

67.65 

15  20.8 

56  12.5 

II.  N. 

5 

18    3.48 

9.103 

5   527.84 

136.40 

22  38   6.2 

347.8 

68.08 

15   8.4 

55  26.8 

II.  N. 

6 

18  54.14 

9.114 

6   0  12.30 

137.03 

+24  20  12.9 

+169.0 

68.24 

14  58.5 

54  50.7 

II.      S. 

7 

19  44.74 

9.007 

6  54  52.98 

136.01 

24  47  33. 1 

-94.8 

67.94 

14  51.4 

54  24.5 

II.      S. 

8 

20  34.56 

9.060 

7  48  47.02 

133.19 

24    125.6 

-903.6 

67.13 

14  47.0 

54    8.2 

II.      S. 

9 

21  22.97 

1.869 

8  41  15.88 

199.04 

22   6  45.5 

-366.9 

65.97 

14  45.1 

54    1.2 

II.      S. 

10 

22    9.57 

1.009 

9  3156.56 

194.34 

19  1120.3 

-506.6 

64.66 

14  45.4 

54    1.1 

II.      S. 

11 

22  54.34 

1.830 

10  20  46.67 

119.96 

+  15  24  48.2 

-601.5 

63.42 

14  47.5 

54  10.2 

II.      S. 

12 

2:*  37.56 

1.776 

11    8   3.11 

116.64 

105741.0 

-709.8 

62.48 

14  51.2 

54  24.0 

II.      S. 

14 

0  19.78 

1.746 

1154  17.95 

114.91 

6   0  56.4 

-769.6 

62.00 

14  56.3 

54  42.6 

I.          S. 

15 

1     1.63 

1.749 

12  40  14.23 

115.14 

+  0  45  52.4 

-805.0 
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10  40  30.69 

116.66 

I3.5H  II. 0 

-663.8 

62.84 

14  46.1 

54    5.3 

II. 

s. 

31 

16  43.32 

1.714 

II  26  22.31 

I13.U3 

9  17  53.7 

-733.4 

6I.H8 

14  48.2 

54  13.0 

II. 

s. 

32 

17  24.131 

1.675 

12  11  13.99 

111.73 

+  4  14  31.1    -780.o| 

61.56 

14  53.2 

54  31.3 

II. 

s. 
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FOB  TRANSIT  AT  WASHIN&TON. 

Date. 

Haan 

Time 

of 

'rranalt. 

b    m 
1    3.5 

Apparent 

at 

Transit. 

Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

Semi- 
dlam. 

8.T.of 
Sem. 
Pass. 
Met. 

0.19 

Date. 

Mean 

Time 

of 

Transit. 

Appatent 

R.  AsoensioD 

at 

Transit. 

Apparent 

Deonnation 

at 

Transit. 

Hor. 
Par. 

11 
10.7 

Semi* 
diam. 

u 

4.1 

fl.T.of 

Sem. 

Pass. 

Ifer. 

1 
o!28 

Jan.  0 

h   m    • 
1944  65.21 

O       $       II 

-23  23  63.6 

II 
7.0 

II 
2.6 

Feb.l4 

h   m 
2233.4 

h   m    s 
20  1550.80 

0    1     II 
-181548.8 

1 

1    6.3 

195141.25 

23   4   7.7 

7.1 

2.6  0.19 

15 

2231.9 

2018  13.15 

182028.6 

10.5 

4.0'  0.28 ! 

9 

1    9.0 

19  5822.20 

224253.3 

7.2 

2.7;  0.19 

16 

22  30.7 

2020  54.75 

182346.8 

10.3 

3.9'  0.27 

3 

1  11.6 

20   4  57.16 

222013.2 

7.3 

2.7  0.20 

17 

2229.7 

2023  54.02 

1825  42.8 

10.1 

3.8'  0.27  i 

4 

114.1 

20  1125.12 

21  56  10.8 

7.4 

2.8  0.20 

1 

18 

2229.0 

20  27   9.49 

1826  16.5 

9.9 

3.8.  0.26 

5 

1  16.5 

20  17  44.94-9130  50.6 

7.5 

2.8  0.21 

19 

2228.6 

20  30  39.81 

-182527.9 

9.7 

3.7  0.26 , 

6 

1  18.8 

202355.33    21    4  18.1 

7.6 

2.0  0.21 

20 

2228.4 

20  34  23.72 

18  23  16.9 

9.6 

3.6  0.26 

7 

120.8 

20  29  54.84*  20  3639.8 

7.8 

3.0  0.21 

21 

2228.4 

20  38  20.05 

1819  4.3.3 

9.4 

3.6  0.25 

8 

122.7 

20  3541.82 

20   8  3.9 

7.9 

3.0  0.22 

22 

2228.5 

20  42  27.77 

18  14  47.4 

9.3 

3.5  0.25 

9 

124.3 

20  41  14.43 

1»3840.3 

8.1 

3.l|0.22 

23 

2228.9 

20  46  45.91 

18   829.3 

9.1 

3.4 

0.24 

10 

125.6 

2046  30.61 

-19  840.2 

8.3 

3.1 '0.23 

24 

2229.4 

2051  13.62 

-18  049.3 

9.0 

3.4 

0.24 

II 

126.6 

205128.08 

183816.3 

8.5 

3.2  0.23 

25 

22  30.1 

20  55  50.09 

17  5147.5 

8.9 

3.3 

0.24 

12 

127.3 

20  56   4.36 

18  7  44.0 

8.8 

3.3  0.23 

26 

22  30.9 

21    034.61 

174124.1 

8.7 

3.3 

0.23 

13 

127.5 

21    016.72 

17  3720.7 

9.0 

3.4  0.24 

27 

2231.8 

21    526.50 

1729  39.^ 

8.6 

3.3 

0.23 

14 

127.3 

21    4   2.28 

17   7  25.7 

9.3 

3.5  0.24 

28 

2232.8 

21  1025.20 

1716  34.0 

8.5 

3.2 

0.22 

15 

126.7 

21    718.02 

-163820.3 

9.5 

3.6  0.25 

1 

Mar.  1 

2233.9 

21  1530.19 

-17  2   7.9 

8.4 

3.2 

0.22 

16 

1  25.5 

21  10   0.85 

161027.4 

9.8 

3.7, 0.25 

2 

22  35.2 

2120  40.99 

164621.5 

8.3 

3.1 

0.22 

17 

123.7 

21  12  7.71 

15  44  11.0 

10. 1 

3.8  0.26 

3 

2230.5 

212557.16 

162915.0 

a2 

3.1 

0.22 

18 

121.2 

21  1335.70 

151956.0 

10.4 

3.9  0.26 

4 

2237.9 

21  31  18.32 

16  10  49.0 

8.1 

3.1 

0.21 

19 

1  18.0 

21  14  22.27 

14  58  7.4 

10.8 

4.0, 0.27 

5 

2239.4 

213644.13 

1551    3.7 

8.0 

3.0 

0.21 

20 

1  14.1 

21  1425.44 

-14  39  8.6 

11.1 

4.2  0.28 

6 

22  40.9 

214214.28 

-152959.5 

7.9 

3.0 

0.21 

21 

1    9.5 

21  13  43.96 

14  2320.7 

11.4 

4.3  0  29 

7 

22  42.5 

2147  48.51 

15  7  36.8 

7.8 

3.0  0.20 

22 

1    4.1 

21  1217.53 

14  11    O.H 

11.7 

4.4  0.30 

8 

2244.2 

215326.58 

14  43  56.2 

7.7 

2.9  0.20 . 

2;) 

0  58.0 

21  10   7.08 

14  221.6 

12.0 

4.5  0  30 

9 

2246.0 

2159  8  28 

14  1857.9 

7.7 

2.9  0.20 

24 

0  51.2 

21    714.90 

135729.7 

12.3 

4.7  0.31 

10 

22  47.9 

22   4  53.44 

13  52  42.2 

7.6 

2.9 

0.19, 

1 

25 

043.8 

21    3  44.74 

-135624.1 

12.6 

4.8  0.32 

11 

22  49,7 

22  1041.90 

-1325  9.6 

7.5 

2.8 

0.19< 

26 

0  35.9 

20  5941.79 

13  5857.0 

12.9 

4.9  0.33 

12  2251.6 

22  1633.54 

126620.7 

7.5 

2.8  0.19 

1 

27 

027.5 

20  55  12.54 

14   4  53.7 

13.1 

5.0  0.3:1 

13*2253.6 

222228.26 

122615.9 

7.4 

2.8  0.19 

28 

0  18.7 

20  5024.54 

14  1353.1 

13.3 

5.0  0.34 

14 

2255.6 

22  28  25.98 

1 1  54  55.7 

7.3 

2.8 

0.19* 

29 

0  9.8 

20  45  25.97 

14  2529.2 

13.4 

5.0  0.34 

15  2267.7 

22  34  26.65 

112220.4 

7.3 

2.7 

0.18 

30 

0   0.0 

20  40  25.19 

-14  3913.0 

13.5 

5.1  0.35 

16 

2259.8 

22  40  30.23 

-10  4830.6 

7.2 

2.7 

0.18 

30 

23  52. 1 

20  3530.38 

14  54  34.3 

13.5 

5.1  0.35 

17  23  2.0 

2246  36.71 

10  1326.8 

7.1 

2.7  0.18 

31 

23  43.5 

20  30  48.97 

1511    3.9 

13.5 

5.l|0.35 

18  23   4.2 

22  5246.0<)      9  37   9.6 

7.0 

2  7  0.18 

Feb.  1 

23  35.2 

202627.35 

152814.3 

13.4 

5.0'  0.35 

19 

23   6.4 

22  58  58.40      8  59  39.5 

7.0 

2.6|0.I8 

2 

23  27.3 

20  22  30.83 

154540.9 

13.3 

5.0  0.34 

20  23   8.7 

23   513.67'     820  57.3 

1 

6.9 

2.6  0.18 

3 

2320.0 

20  19   3.37 

-16  3  2.4 

13.1 

4.9  0.34 

212311.1 

23  1131.97-  7  41    3.7 

6.9 

2.6  0.18 

4 

23  13.2' 20  16  7.64 

1620    1.4 

12.^ 

4.9  0.33 

22  2313.5 

23  17  5.3.3?:     6  5959.4 

6.8 

2.6  0.18 

5 

23   6.8' 20  13  45.19 

1 

16  3623.8*12.7 

4.8' 0.33 

23  23  15.9 

23  24  17.94:     6  17  45.2 

6.8 

2.6  0.18 1 

J 

6 

23    1.0|20  11  56.61 

165158.4 

12.5 

4.7!  0.32 

24  23  18.4 

23  30  45.81 

5  34  22.2 

6.8 

2.6|0.17, 

2255.8  20  1041.73 

1 

17  636.1 

12.3 

4.7  0.32 

25  23  21.0 

23  37  17.11 

4  4951.2 

6.7 

2.6  0.17. 

8 

2251.2  20   959.68 

-1720  10.4  12.1 

4.6!  0.31 

26 

2323.7 

23  43  51.% 

-44  13.4 

6.7 

2.5  0.17 

■ 

9 

2247.1  20   949.20 

173235.9  11.8 

4.5  0..10 

27 

2326.4 

23  5030.49|     317  30.3 

6.7 

2.5;  0.17 

10 

2243.6  20  10   8.72 

17  4348.9  11.6 

4.4'o.:«) 

1 

28  2328.1 

2357  12.85     22943  5 

6.7 

2.5  0.17. 

II 

2240.4  20  10  56.49 

17  53  46.5 

11.4 

4.3  0.29 

29 

23  31.9 

0   3  59.20      ]40  54.9{ 

6.6 

2.5!  0.17 1 

12 

22  37.6  20  12  10.67 

18   226.7 

11.2 

4.2|  0.29 

30  23  34.8 

0  10  49.69 

051    6.4 

6.6 

2.5  0.17 

13 

22  35.3 

20  13  49.38 

-18   9  47.9 

10.9 

4.1  0.28 

31  2337.8 

0  17  44.47 

-0   020.4 

6.6 
6.6 

2.5  0.17 

14 

2233.4  20  I5  50.80>-|8  1548.8*  10.7 

4.1  0.28 

32I 23  40.9 

0  24  43.65lf  0  51  20.2i 

2.5  0.17 

8d4 
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FOB  TRANSIT  AT  WASHINGTON. 


&T^ 
8em. 


Date. 

Mean 

Time 

of 

Transit. 

h    m 

Apr.  1 

23  40.9 

2 

23  44.0 

3 

23  47.2 

4 

23  50.4 

5 

23  53.7 

6 

23  57. 1 

8 

0   0.7 

9 

0    4.3 

10 

0   7.9 

Jl 

0  11.6 

12 

0  15.3 

13 

0  19.1 

14 

0  23.0 

15 

0  26.9 

16 

0  30.8 

17 

0  34.6 

18 

0  38.5 

19 

0  42.3 

20 

0  46.1 

21 

0  49.7 

22 

0  53.2 

23 

0  56.6 

24 

0  59.9 

25 

1    3.1 

20 

1    6.0 

27 

1    8.7 

28 

1  11.2 

29 

1  13.4 

30 

1  15.4 

May  1 

1  17.2 

2 

1  18.7 

3 

1  19.9 

4 

120.9 

6 

121.5 

6 

121.8 

7 

121.8 

8 

121.5 

9 

120.9 

10 

120.0 

11 

1  18.7 

12 

1  17.0 

13 

1  15.1 

14 

1  12.7 

15 

1  10.0 

16 

1    6.9 

17 

1    3.6 

18 

0  59.9 

Apparent 

R.  Ascension 

at 

Transit. 


b    Qi     a 
0  24  43.65 

0  31  47.37 

0  38  55.75 

0  46   8.87 

0  53  26.74 

1  0  49.33 
1  816.57 
I  15  48.31 
12324.31 
I  31    4.23 

1  38  47.59 
1  46  33.85 

1  54  22.33 

2  2  12.20 
2  10   2.55 

217  52.35 
225  40.48 
2  33  25.78 
241  7.00 
2  48  42.90 

2  5612.26 

3  3  33.87 
3  10  46.55 
3  1749.19 
3  24  40.73 

3  3120.24 
3  37  46.78 
3  43  59.51 
3  49  57.64 
3  55  40.46 


4    1    7.28+23 
4    617.44 
4  11  10.38 
4  15  45.53 
4  20   2.35 


4  24  0.36 
4  27  39.09 
4  3058.11 
4  33  57.04 
4  36  35.53 

4  38  53.34 
4  40  50.25 
4  4226.15 
4  43  41.05 
4  44  35.06 


4  45  8.43 
4  4521. 


Apparent 

Declination 

at 

Transit 


o.   i     II 
Obi  20.2 

143  51.8 

23710.5 

3  31  12.0 

4  25  51.0 

+  521     1.7 

6  1637.1 

7  1229.5 

8  8  30.1 

9  4  29.5 

+10   017.0 

10  55  41.2 

11  50  29.0 
1244  30.5 
13  37  30.1 

+14  29  15.7 

15  19  34.5 

16  814.3 

16  55   3.9 

17  39  53.2 

+  1822  33.5 
19   257.1 

19  40  58.1 
201632.1 

20  49  36.3 

+2120  8.8 
2148  9.1 
2213  37.8 
22  3636.1 
22  57   6.3 


15  10.9 
2:)  30  52.5 
23  44  14.5 

23  55  20.2 

24  4  13.3 


+24  10  57.0 
24  15  35.1 
24  18  10.8 
24  16  47.7 
24  17  28.8 

+24  14  17.5 
24  917.1 
24  230.8 
23  54  2.2 
2343  54.9 


+23  3212.6 
55+23  1859.5 


Hor. 
Par. 


Semi* 
diam. 


II 
6.6 

6.6 

6.6 

6.6 

6.6 

6.6 
6.6 
6.7 
6.7 
6.7 

6.7 
6.8 
6.8 
6.9 
7.0 

7.1 
7.2 
7.3 
7.4 
7.5 

7.6 
78 
8.0 
8.1 
8.3 

8.5 
8.7 
8.9 
9.1 
9.3 

9.5 

9.8 

10.0 

10.2 

10.5 

10.8 
11.1 
11.4 
11.7 
12.0 

12.3 
12.6 
12.9 
13.2 
13.5 

13.8 
14.1 


2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 

2.6 
2.6 
2.6 
2.6 

2.7 
2.7 
2.7 

2.8 
2.8 

2.9 
2.9 
3.0 
3.0 
3.1 

3.2 
3.2 
3.3 
3.4 
3.5 

36 
3.7 
3.8 
3.9 
4.0 

4.1 
4.2 
4.3 
4.4 
4.5 

■ 

4.6 
4.7 
4.9 
5.0 
5.1 

5.2 
5.3 


8.T.o^ 
Sem. 
Pass. 
Mer. 


a 
0.17 

0.17 

0.17 

0.17 

0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.18 
0.18 
0.18 
0.18 

0.19 
0.19 
0.19 
0.20 
0.20 

0.20 
0.21 
0.21 
0.22 
0.22 

0.23 
0.23 
0.24 
0.24 
0.25 

0.26 
0.26 
0.27 
0.28 
0.29 

0.30 
0.30 
0.31 
0.32 
0.33 

0.34 
0.35 
0.35 
0.36 
0.37 

0.38 
0.39 


Date. 


May  18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
29 
30 
31 

Jane  1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Kean 

Time 

of 
Transit 


Apparent 

R.AsoeDcioD 

at 

Transit 


h   m 
059.9 

0  55.8 
0  51.4 
0  46.8 
0  41.9 

0  36.6 
031.2 
0  25.G 
0  19.8 
0  13.9 

0   7.9 

0    1.9 

23  55.8 

23  49.7 

2343.7 

2337.7 
23  31.9 
23  26.2 
2320.7 
23  15.5 

23  10.5 
23  5.7 
23  1.1 
2256.9 
22  53.0 

22  49.3 
2245.9 
22  42.8 
2240.0 
22  37.5 

2235.3 
22  33.4 
2231.8 
2230.5 
22  29.5 

22288 
2228.4 
2228.3 
2228.5 
2229.0 

2229.7 
2230.7 
2232.1 
2233.7 
22  35.6 

2237.8 
2240.3 


h  m     a 
4  4521.55 

4  4514.98 

4  44  49.50 

4  44   6.08 

4  43   5.85 

4  4150.20 
4  40  20.74 
4  38  39.24 
4  36  47.63 
4  34  48.01 

4  32  42.56 
4  30  33.58 
4  28  23.39 
4  26  14.27 
4  24   8.47 

4  22  8.11 
4  20  15.21 
4  1831.62 
4  16  59.03 
4  15  38.93 


4  14  32.57+1 
4  1341.03 
4  13  5.23 
4  1245.87 
4  1243.52 

4  12  58.58 
4  1331.36 
4  14  22.04 
4  15  30.73 
4  1657.49 

4  1842.29 
4  20  45.09 
4  23  5.82 
4  25  44.42 
4  28  40.80 

4  3154.88 
4  35  26.62 
4  3915.98 
4  4322.90 
4  47  47.36 

4  52  29.35 

4  57  28.88 
6  2  45.96 

5  820.58 
5  14  12.72 


5  20  22.33 
52649.321+21 


Araarant 

Deounation 

at 

Tnuwlt 


o     t      $1 

+23  1859.5 
23  4  20.4 
22  48  20.9 
2231  7.1 
221246.2 

+2153  26.1 
213315.9 
21  1225.8 
2051  7.0 
202931.6 

+20  7  62.3 
194622.6 
19  2516.2 
19  4  47.0 
1845  8.7 

+182633.7 
18  914.1 
175320.9 
17  39  3.9 
172631.0 


7  1548.3 
17  7  0.7 
17  011.5 
16  5522.7 
lj5  5234.6 

+165146.4 

16  52  55.6 
1655  59.3 

17  0  53.8 
17   7  34.3 

+  17  1555.4 
17  25  51.5 
17  37  16.2 

17  50   3.0 

18  4    4.8 

+1819  14.3 
183524.0 
185226.3 
191013.0 
192835.8 

+  10  47  26.2 
20   635.0 

20  2553.0 
204510.6 

21  417.6 


Hor. 
Par. 


+2123   3.5 
41  17.4 


$t 
4.1 

4.4 

4.7 
4.9 
5.1 

5.3 
5.5 
5.7 
5.9 
6.0 

6.1 
6.1 
6.1 
6.1 
6.0 

5.9 
5.8 
5.7 
5.5 
5.3 

5.1 
4.9 
4.7 
4.4 

4.1 

3.8 
3.5 
3.2 
2.9 
2.6 

2.3 
2.0 
1.7 
1.5 
1.2 

1.0 
0.7 
0.5 
0.2 
0.0 

9.7 
9.5 
9.3 
9.1 

a9 

8.7 

as 


Semi- 
diam. 


Mer. 


ii 
5.3 

5.4 

5.5 

5.6 

6.7 

5.8 
5.8 
5.9 
6.0 
6.0 

60 
6.1 
6.1 
6.1 
6.0 

6.0 
6.0 
5.9 
5.9 
5.8 

5.7 
5.6 
5.5 
5.4 
5.3 

5.2 

5.1 
5.0 
4.9 
4.8 

4.7 
4.6 
4.5 
4.4 
4.3 

4.2 
4.1 
4.0 
3.9 
3.8 

3.7 
3.6 
3.5 
3.4 
3.3 

3.3 
3.2 


a 
0.39 

0.39 

0.40 

0.41 

0.41 

0.42 
0.42 
0.43 
0.43 
0.43 

0.44 
0.44 
0.43 
0.43 
0.43 

0.42 
0.42 
0.42 
0.41 
0.40 

0.40 
0.39 
0..39 
0.38 
0.37 

0.37 

0.36 

0.35* 

0.34 

0.34 

0.33 
0.32 
0.32 
0.31 

0.:io 

0.29 
0.29 
0.28 
0.27 
0.27 

0.% 
0.% 
0.23 
0.25 
0.94 

0.24 
0.23 
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70B  TBAKBIT  AT  WASHEETGTON. 

Bftle. 

Mmui 

Time 

of 

TraiMit. 

AppMent 

B.  Aionnrian 

mi 

Tnnait. 

AppOTn&t 

THxiliinfilffli 

mi 

Tnniti. 

Hor. 
Pmr. 

Stm!- 
dimn. 

8.T.of 
Sflin. 

Bate. 

Hen 

Xfane 

of 

Tnnait. 

Appmrent 

B.AMaiBtOD 

mt 

Tnuii. 

AppOTn&i 

THxiliinfilffli 

mi 

Tmnmit 

Hot. 
Pot. 

Ham, 

Hot. 

Jaly  1 

h   m 
9937.8 

h  m     • 
59099.33 

O       1        M 

-^9193  3.5 

M 

s!3 

0.94 

^ng.l7 

h  m 
197.7 

h  m    • 
1119   1.18 

0       1        M 

+61531.4 

7.6 

a8 

0.19 

9 

9940.3 

59649.39 

91  41 17.4 

M 

3.9 

0.93 

18 

199.0 

1 1  17  16.31 

4  33 15.9 

7.6 

9.9 

0.19 

3 

99  43.  J 

5  33  33.59 

915847.9 

8.3 

3.1 

0.93 

19 

130.1 

119994.90 

35117.4 

7.7 

9.9 

0.19 

4 

9946.9 

5  40  34.70 

991593.9 

8.9 

3.1 

0.99 

90 

131.9 

119797.01 

3  940.7 

7.8 

9.9 

0.19 

6 

9949.5 

54759.50 

993051.9 

ao 

3.0 

0.99 

91 

139.9 

113999.70 

99897.8 

7.9 

3.0 

0.19 

6 

9963.1 

55596.45 

+9944  59.5 

7.9 

9.9 

0.91 

99 

133.1 

113711.99 

+14741.5 

8.0 

3.0 

0.90 

7 

9957.0 

6  315.95 

995736.0 

7.7 

9.9 

0.91 

93 

133.9 

114154.85 

1    7  94.5 

8.1 

3.1 

0.90 

93   1.1 

61190.99 

93  898.7 

7.6 

9.8 

0.91 

84 

134.5 

114631.94 

+097  39.7 

8.1 

3.1 

0.90 

93  5.6 

61938.31 

931796.4 

7.4 

9^ 

0.90 

95 

135.1 

1151    1.10 

-0  1 1  30.0 

8.9 

3.1 

0.90 

10 

9310.9 

698  9.08 

939415.9 

7.3 

9.8 

0.90 

96 

135.6 

115594.39 

050   1.7 

8.3 

3.9 

0.91 

11 

93U.9 

63651.94 

+939847.8 

7.9 

9.7 

0.90 

97 

135.9 

1 1  69  40.75 

-1  97  59.4 

&4 

3.9 

0.91 

19 

9319.8 

6  45  43.99 

933054.1 

7.1 

9.7 

0.90 

98 

136.1 

19  350.94 

9  4  5&9 

ao 

3.3 

0.99 

13 

9394.8 

654  43.60 

933096.6 

7.0 

9.7 

0.19 

99 

136.9 

19  769.57 

941  17.6 

8.7 

3.3 

0.99 

14 

9399.9 

7  350.41 

939719.6 

6.9 

9.6 

0.19 

30 

136.9 

191147.46 

31645.0 

8.8 

3.3 

0.99 

16 

9335.1 

713   1.95 

939199.1 

6.9 

9.6 

0.19 

31 

136.1 

191534.60 

351  17.9 

9.0 

3.4 

0.93 

16 

9340.4 

79916.37 

+931953.3 

6.8 

9.6 

0.19 

Septl 

1  35.8  19 19 13.64 

-4  94  50.1 

9.1 

3.4 

0.93 

17 

93  45.7 

73131.83 

93  139.4 

6.8 

9.6 

0.19 

a 

135.4  199944.90 

4  57  19.4 

9.9 

3.5 

0.94 

16 

93  51.0 

74046.55 

994798.4 

6.7 

9.5 

0.19 

3 

134.8  1996  6.78 

59840.9 

9.3 

3.5 

0.94 

10 

93  56.3 

74958.90 

993045.1 

6.7 

9.5 

0.18 

4 

134.0  199917.87 

5  58  47.4 

9.5 

3.6 

0.94 

91 

0    1.5 

7  59  7.36 

991198.0 

6.6 

9.5 

0.18 

6 

183.1  193919.66 

697  35.3 

9.6 

3.6 

0.95 

0  6.6 

8  810.57 

4914944.0 

6.6 

9.5 

0.18 

6 

139.0  193511.19 

-6  64  57.6 

9.8 

3.7 

0.95 

011.5 

817  7.37 

91  95  40.7 

6.6 

9.5 

0.18 

7 

130.7 

193750.88 

7  90  47.3 

10.0 

3.7 

0.96 

94 

016.4 

89556.76 

905996.5 

6.6 

9.5 

0.18 

fl 

199.9 

194018.33 

7  44  57.0 

10.9 

3.8 

0.96 

95 

091.9 

8  34  37.93 

90  31  10.4 

6.6 

9.5 

0.18 

9 

197.6 

194939.61 

8  718.9 

10.4 

3.9 

0.96 

96 

095.8 

8  43  10.94 

90   1    1.7 

6.6 

9.5 

0.18 

10 

195.6 

1944  39.75 

89744.0 

10.6 

3.9 

0.97 

97 

030.9 

85133.19 

+1999  9.5 

6.6 

9.5 

0.18 

11 

193.4 

194617.75 

-846  9.5 

10.8 

4.0 

0.97 

98 

034.4 

85946.47 

185549.9 

6.6 

9.5 

0.18 

19 

191.0 

1947  46.50 

9  9  3.8 

11.0 

4.1 

0.98 

99 

038.5 

9  7  49.86 

189050.7 

6.6 

9.5 

0.18 

13 

118.9 

194857.86 

91536.4 

11.9 

4.9 

0.98 

30 

049.4 

91543.94 

1744  41.6 

6.6 

9.5 

0.18 

14 

115.1 

194950.65 

99698.9 

11.4 

4.3 

0.99 

31 

046.9 

99396.60 

17  7  93.7 

6.7 

9.5 

0.18 

15 

111.7 

195093.70 

934  96.9 

11.6 

4.3 

0.99 

Ang.l 

0  49.8 

931   0.01 

+1699  4.7 

6.7 

9.5  0.19 

16 

1  ao 

19  50  35.83 

-93916.4 

11.8 

4.4 

0.30 

9 

053.3 

93893.57 

154951.8 

6.7 

9.5 

0.18 

17 

1   3.9 

195095.99 

940  44.9 

19.0 

4.5 

0.30 

3 

056.6 

9  45  37.45 

15  951.8 

6.8 

9.5 

0.18 

18 

059.4 

194953.90 

93837.7 

19.3 

4.6 

0.31 

4 

059.7 

95941.84 

14  9910.9 

6.8 

9.5 

0.18 

19 

054.6 

194856.73 

93941.9 

19.5 

4.7 

0.31 

6 

1   9.6 

9  5936.97 

134755.0 

6.8 

9.6 

0.18 

90 

049.4 

194736.13 

9  99  43.3 

19.7 

4.8 

0.39 

6 

1   5.4 

10  693.05 

+13  6  9.9 

6.9 

9.6 

0.18 

91 

043.7 

194551.33 

-0  834.1 

19.9 

4.9 

0.33 

7 

1   8.1 

1013  0.35 

1994   0.6 

6.9 

9.6 

0.18 

99 

037.6 

1943  49.76 

850  6.8 

13.1 

4.9 

0.33 

8 

110.6 

101999.11 

114131.9 

7.0 

9.6 

0.18 

93 

031.1 

194111.51 

89719.3 

13.9 

5.0 

0.34 

9 

113.0 

109549.56 

105848.9 

7.0 

9.6 

0.18 

94 

094.3 

193819.39 

8  015.6 

13.3 

6.0 

0.34 

10 

115.3 

10  39  1.98 

101553.6 

7.1 

9.7 

0.18 

85 

017.3 

1935  8.69 

799  7.9 

13.4 

5.0 

0.34 

11 

117.4 

1038  6.56 

+  93951.9 

7.1 

9.7 

0.19 

86 

0  9.9 

193143.09 

-65414.1 

13.4 

5.1 

0.34 

19 

119.4 

1044   3.57 

84947.0 

7.9 

9.7 

0.19 

87 

0  9.4 

1998  6.48 

616  5.8 

13.5 

5.1 

0.34 

13 

191.3 

104953.17 

8  649.6 

7.9 

9.7 

0.19 

97 

9354.8 

199494.01 

53591.1 

13.5 

5.1 

0.34 

14 

193.1 

105535.55 

79341.8 
64047.5 

7.3 

9.8 

0.19 

88 

9347.1 

199041.06 

4  59  47.4 

13.4 

5.0 

0.33 

15 

194.8 

1 1    1  10.99 

7.4 

9.8 

0.19 

89 

9339.6 

1917  3.58 

4   919.8 

13.3 

6.0 

0.33 

16 

196.3 

11   6  39.49 

+  558  3.0 

7.5 

9.8 

6.19 

30 

9339.9 

191337.69-89557.4 
191099.081 -84341.7 

lai 

4.9  0.33 
4.910.39 

17 

197.7 

1119  1.184-51531.4 

7.5 

9.81 

0.19 

31 

r838S.l 

19.9 

396 
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FOE  TEAITSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

h    ni 
23  25.1 

Apparent 

R.Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

II 
4.9 

8.T.of 
Sem. 
Pass. 
Mer. 

0.32 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.ABoenBion 

at 

Transit. 

Apnarent 

Deounation 

at 

Transit. 

Hor. 
Par. 

Semi, 
diam. 

8.T.of 
Sem. 
Faaa. 
Mer. 

Oct.   J 

h  m    s 
12  1029.08 

O       <       M 

-24341.7 

12.9 

Nov.16 

h    m 
2346.1 

h  m     s 
15  3251.79 

O      1      n 

-19  3157.5 

II 
6.1 

"  1   ■ 
2.3:0.16 

2 

2318.4 

12  7  43.40 

2  3  32.6 

12.7 

4.8 

0.32 

17 

23  48.6 

15  3918.30 

20  0  33.7 

6.1 

2.3,0.16 

3 

23  12.2 

12  525.40 

1  26  25.3 

12.4 

4.7 

0.31 

18 

2351.1 

15  4546.26 

20  2810.7 

6.1 

2.3  0.16 

4 

23   6.5 

12   3  39.06 

0  53   8.0 

12.1 

4.6 

0.30 

19 

23  53.6 

15  5216.73 

20  54  47.0 

6.1 

2.3 

0.16 

5 

23    1.4 

12  227.30 

0  24  20.5 

11.8 

4.4 

0.30 

20 

23  56.2 

155846.72 

212021.3 

6.1 

2.3 

0.17 

6 

2256.9 

12    152.06 

-  0   0  33.1 

11.5 

4.3 

0.29 

21 

23  58.8 

16  519.27 

-21  44  52.3 

6.1 

2.3 

0.17 

7 

2253.0 

12   154.29 

+  017  54.7 

11.2 

4.2 

0.28 

23 

0   1.4 

16  1153.40 

22  818.4 

6.1 

2.3 

0.17 

8 

2249.7 

12  2  33.95 

0  30  52.4 

10.9 

4.1 

0.27 

24 

0   4.1 

16  1829.15 

22  30  38.2 

6.1 

2.3 

0.17 

9 

2247.1 

12  3  50.19 

0  3818.4 

10.5 

4.0 

0.26 

25 

0  6.8 

1625  6.48 

22  51  50.3 

6.1 

2.3 

0.17 

10 

2245.0 

12  5  41.47 

04018.3 

10.2 

3.8 

0.26 

26 

0  9.5 

16  3145.40 

231153.3 

6.1 

2.3 

0.17 

11 

22  43.4 

12   8  5.71 

+  0  37  4.2 

9.8 

3.7 

0.25 

27 

012.2 

163825.90 

-23  30  45.8 

6.2 

2.3 

0.17 

12 

22  42.3 

12  11    0.48 

0  28  52.6 

9.5 

3.6 

0.24 

28 

014.9 

16  45  7.95 

23  48  26.4 

6.2 

2.3 

0.17 

13 

22  41.8 

12  14  23.07 

4-  0  16   3.8 

9.3 

3.5 

0.24 

29 

017.7 

165151.50 

24  4  53.6 

6.2 

2.3 

0.17 

14 

2241.7 

121810.68 

-00  59.9 

9.0 

3.4 

0.23 

30 

020.5 

165836.47 

24  20  6.0 

6.2 

2.3 

0.17 

15 

2241.9 

122220.51 

0  21  54.3 

8.8 

3.4 

0.22 

Deo.  1 

0  23.3 

17  522.80 

24  34  2.2 

6.3 

2.4 

0.17 

16 

2242.4 

122649.85 

-  04615.2 

8.5 

3.3 

0.22 

2 

026.1 

17  12  10.38 

-24  4640.6 

6.3 

2.4 

0.17 

17 

22  43.2 

12  3136.14 

113  38.7 

8.3 

3.2 

0.21 

3 

029.0 

17  1859.09 

24  58  0.0 

6.3 

2.4 

0.16 

18 

2244.3 

12  3636.99 

143  41.5 

8.1 

3.1 

0.21 

4 

031.9 

17  2548.79 

25  759.0 

6.4 

2.4 

0.18 

19 

2245.6 

124150.26 

216    1.4 

8.0 

3.0 

0.20 

5 

0  34.8 

17  3239.31 

2516  36.1 

6.4 

2.4 

0.18 

20 

22  47.1 

124714.03 

250  18.2 

7.8 

2.9 

0.20 

6 

0  37.7 

17  39  30.46 

25  23  49.8 

6.5 

2.4 

0.18 

21 

2248.7 

125246.62 

-  3  2612.6 

7.6 

2.9 

0.20 

7 

0  40.6 

17  4622.02 

-252939.2 

6.5 

2.5 

0.18 

22 

22  50.4 

12  5826.53 

4   3  27.2 

7.5 

2.8 

0.19 

8 

043.5 

17  5313.72 

2534   2.9 

6.6 

2.5 

0.16 

23 

22  52.2 

13  4  12.52 

4  4146.6 

7.4 

2.8 

0.19 

9 

0  46.4 

18  0   5.29 

25  36  59.7 

6.6 

2.5 

0.18 

24 

2254.1 

13  10   3.54 

520  56.4 

7.2 

2.7 

0.19 

10 

049.3 

18  6  56.40 

25  3828.4 

6.7 

2.5 

0.19 

25 

2256.1 

13  1558.67 

6   0  44.3 

7.1 

2.7 

0.18 

11 

0  52.2 

181346.68 

25  38.28.1 

6.7 

2.6 

0.19 

26 

2258.1 

13  2157.17 

-  6  40  59.0 

7.0 

2.7 

0.18 

12 

0  55.0 

182035.69 

-25  36  58.4 

6.6 

2.6 

0.19 

27 

23   0.1 

13  27  58.46 

7  21  30.9 

6.9 

2.6 

0.18 

13 

057.9 

18  27  22.95 

25  33  58.4 

6.9 

2.6 

0.19 

28 

23  2.2 

13  34   2.03 

8  211.0 

6.8 

2.6 

0.18 

14 

1    0.7 

1834   7.92 

25  29  27.6 

7.0 

2.6 

0.20 

29 

23  4.4 

13  40   7.48 

84251.9 

6.8 

2.6 

0.18 

15 

1    3.4 

1840  50.01 

25  23  26.0 

7.0 

2.7 

0.20 

30 

23  6.6 

13  4614.51 

9  23  26.5 

6.7 

2.6 

0.17 

16 

1    6.1 

1847  28.53 

251553.7 

7.1 

2.7 

0.20 

31 

23  8.6 

13  5222.89 

-10   3  49.0 

6.6 

2.5 

0.17 

17 

1    8.8 

18  54   2.71 

-25  651.2 

7.2 

2.7 

0.20 

Nov.  1 

2311.0 

13  5832.43 

10  43  54.2 

6.6 

2.5 

0.17 

18 

1  11.3 

19  0  31.66 

24  56 19.6 

7.3 

2.8 

0.21 

2 

23  13.2 

14   4  43.01 

1 1  23  37.0 

6.5 

2.5 

0.17 

19 

1  13.7 

19  6  54.40 

24  44  20.3 

7.4 

2.8 

0.21 

3 

23  15.5 

14  1054.53 

12  253.4 

6.5 

2.5 

0.17 

20 

1  16.0 

19  13  9.84 

24  30  55.3 

7.6 

2.9 

0.21 

4 

2317.7 

14  17   6.93 

124139.9 

6.4 

2.5 

0.17 

21 

1  18.2 

19  1916.71 

2416  7.4 

7.7 

2.9 

0.22 

5 

2320.0 

14  2320.20 

-131953.1 

6.4 

2.4 

0.17 

22 

120.2 

192513.56 

-24   0   0.2 

7.8 

3.0 

0.22 

6 

23  22.3 

14  29  34.35 

13  57  30.0 

6.3 

2.4 

0.16 

23 

122.0 

19  30  58.79 

23  42  38.4 

6.0 

3.1 

0.22 

7 

2324.0 

14  3549.39 

14  34  27.8 

6.3 

2.4 

0.16 

24 

123.6 

19  36  30.62 

23  24   7.5 

6.2 

3.1 

0.23 

8 

23  26.9 

14  42  5.35 

15  1044.1 

6.3 

2.4 

0.16 

25 

125.0 

194147.03 

23  4  34.1 

8.4 

3.2 

0.23 

9 

23  29.2 

14  4822.26 

15  4616.6 

6.2 

2.4  0.16| 

26 

126.0 

19  4645.77 

2244   6.6 

8.6 

3.2 

0.23 

10 

23  31.G 

14  54  40.16 

-16  21    3.3 

6.2 

2.4 

0.16 

27 

126.6 

195124.32 

-222254.7 

8.6 

3.3  0.24 

11 

23  33.9  15  0  59.11 

1655  2.1 

6.2 

2.3 

0.16 

28 

126.9  19  55  39.91 

22   1   9.6 

9.0 

3.4  0.24 

12 

23  36.3  15  719.18 

172811.3 

0.2 

2.3  0.16| 

29 

126.8  19  5929.55 

2139  4.1 

9.3 

3.5  0.25 

13 

23  38.7  1513  40.42 

18  0  29.0 

6.2 

2.3 

0.16 

30 

126.2 

20  2  50.06 

21  16  52.9 

9.5 

3.6 

0.25; 

14 

2341.1 

1520  2.89 

183153.6 

6.1 

2.3 

0.16 

31 

I25.i 

20   5  38.05 

20  54  52.1 

9.7 

3.7 

0.26  i 

15 

23  43.6 

1526  26.66 

-19  2  23.6 

6.1 

2.3 

0.16 

32 

1  23.4 

20   7  50.05 

-20  33  19.5 

10.0 

3.8 

0.27 

16 

2346.1 

153251.79 

-19  3157.5 

6.1 

2.3 

0.16 

.     33 

121.0 

20  922.64 

-201333.6 

10.4 

3.9 

0.28 

I 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Tim* 

of 

Traoalt. 

Apparent 

fLAecenaioi} 

at 

Tranait. 

Apparent 

Declination 

at 

Tranait. 

Hor. 
Par. 

II 
5.3 

Semi- 
iliam. 

5.1 

8.T.of 
Sem. 
Pasa. 
Mer. 

Date. 

Mean 

Time 

of 

Tranait. 

h    m 
0  14.5 

Apparent 

RAacenaioD 

at 

Tranait. 

Apparent 

Declination 

at 

Tranait. 

Hor. 
Par. 

H 

5.2 

Semi 
diam. 

n 

5.0 

8.T.of 
Sem. 
Paaa. 
Mer. 

0.34 

Jan.  0 

h    m 
2314.0 

h  m    a 
17  59   7.96 

0    1     It 
-23  24  50.7 

a 
0.37 

Feb.  16 

h   m     a 
22    1    8.12 

0    1     II 
-13  3526.5 

1 

23  15.6 

18   4  37.13 

23  27   3.9 

5.3 

5.1 

0.37 

17 

0  15.4 

22   5  58.92 

13   9  58.0 

5.2 

5.0 

0.34 

2 

23  17.2 

18  10   6.44 

23  28  33.6 

5.3 

5.1 

0.37 

18 

0  16.3 

2210  48.63 

1244   8.2 

5.2 

5.0 

0.34 

3 

23  18.7 

18  1535.85 

2329  19.6 

5.3 

5.1 

0.37 

19 

0  17.2 

2215  37.27 

12  17  57.8 

5.2 

5.0 

0.34 

4 

2:520.3 

1821    5.27 

232921.9 

5.3 

5.1  0.37 

20 

0  18.1 

2220  24.86 

115127.7 

5.2 

5.0 

0.34 

5 

2321.8 

1826  34.67 

-23  28  40.6 

5.3 

5. 1 , 0.37 

21 

0  18.9 

2225  11.41 

-1 1  24  38.5 

5.2 

5.0 

0.34 

6 

2323.3 

18  32   3.98 

2327  15.6 

5.3 

5.1  0.37 

22 

0  19.7 

22  29  56.95 

105731.1 

5.2 

5.0 

0.34 

7 

23  24.8 

18  37  33.14 

23  25  6.9 

5.3 

5.1  0..37 

23 

0  20.5 

223441.50 

10  30  6.2 

5.2 

5.0 

0.34 

8 

2326.4 

18  43  2.07 

23  22  14.6 

5.3 

5.1,0.37 

24 

0  21.3 

22  39  25.12 

10  224.7 

5.2 

5.0 

0.34 

9 

2327.9 

184630.74 

23  18  38.8 

5.3 

5.1  0.37 

25 

0  22.1 

22  44    7.84 

9  34  27.3 

5.2 

5.0 

0.34 

10 

1 

2329.4 

1853  59.08 

-23  14  19.6 

5.3 

5.1  0.37 

26 

0  22.9 

22  48  49.66 

-96  14.8 

5,2 

5.0 

0.34 

1 

23  30.9 

185927.03 

23   9  17.2 

5.3 

5.1  0.37 

27 

0  23.6 

22  53  30.63 

8  37  48.0 

5.2 

5.0 

0.34 

12 

23  32.4 

19   4  54.52 

23   331.9 

5.3 

5.1 

0.37 

88 

024.3 

225810.78 

8   9   7.6 

5.2 

5.0  0.34 

13 

23  33.9 

19  1021.51 

22  57   3.9 

5.2 

5.1 

0.37 

Mar.  1 

0  25.0 

23  250.14 

7  40  14.3 

5.2 

5.0  0.34 

;          14 

23  35.4 

191547.94 

22  49  53.4 

6.2 

5.1 

0.37 

2 

0  25.6 

23  7  28.77 

7  11    9.0 

5.2 

5.0  0.34 

15 

23  36.9 

1921  13.75 

-22  42  0.6 

5.2 

5.1 

0.37 

3 

026.3 

2312  6.69 

-  64152.4 

5.2 

5.0  0.33 

1 

16 

i 

23  38.4 

19  26  38.89 

22  33  26.0 

5.2 

5.1 

0.37 

4 

027.0 

2316  43.95 

6  1225.2 

5.2 

5.0  0.33 

17 

23  39.9 

19  32  3.29 

22  24   9.9 

5.2 

5.1 

0.36 

5 

0  27.6 

23  2120.58 

5  42  48.2 

5.2 

5.0  0.33 

18 

23  41.4 

19  3720.92 

22  14  12.7 

5.2 

5.1 

0.36 

6 

028.3 

23  25  56.63 

5  13  2.1 

5.2 

5.0 

0.33 1 

19 

23  42.8 

19  4249.72 

22   3  34.8 

5.2 

5.0 

0.36 

7 

0  28.9 

23  30  32.15 

4  43   7.6 

5.2 

5.0 

0.33  ■ 

20 

2344.2 

19  48  11.63 

-21  52  16.7 

5.2 

5.0 

0.36 

8 

0  29.6 

23  36  7.17 

-  4  13   5.5 

5.2 

5.0  0.33  j 

21 

23  45.6 

19  53  32.63 

21  40  18.8 

5.2 

5.0  0.36 

9 

0  30.2 

23  39  41.73 

3  42  56.5 

5.2 

5.0'  0.33 1 

22 

2347.0 

19  5852.68 

212741.7 

5.2 

5.0  0.36 

10 

0  30.9 

23  44  15.88 

31241.3 

5.2 

5.0'  0.33  j 

23 

2348.4 

20   4  11.73 

21  14  25.8 

5.2 

5.0  0.:J6 

11 

031.5 

23  48  49.66 

2  42  20.7 

5.2 

5.0  0.33 

1          1 

24 

23  49.8 

20   9  29.74 

21    031.8 

5.2 

5.0 

0.36 

12 

0  32.1 

23  53  23.12 

2  1 1  55.4 

5.2 

5.0  0.33 . 

25 

2351.1 

20  14  46.68 

-20  46   0.1 

5.2 

5.0 

0.36 

13 

0  32.7 

23  57  56.29 

-  1  4126.1 

5.2 

5.0  0.33 

26 

23  52.4 

20  20  2.53 

20  30  51.3 

5.2 

5.0  0.36 

14 

0  33.3 

0  229.21 

1  10  53.5 

5.2 

5.0  0.33 1 

27 

23  53.7 

2025  17.25 

20  15  6.2 

5.2 

5.0  0.36 

15 

0  33.9 

0   7    1.94 

04018.4 

5.2 

5.0 

0.33 

28 

23  55.0 

20  30  30.81 

19  5845.3 

5.2 

5.0|  0.36 

16 

0  34.5 

0  1 1  34.51 

-  0  941.5 

5.2 

5.0 

0.33  1 

29 

2356.2 

203543.19 

19  4149.2 

5.2 

5.0  0.36 

17 

0  35.1 

0  16  6.97-1-  02056.5 

5.2 

5.0 

0.3:i 

1 

30 

23  57.5 

20  40  54.39 

-1924  18.6 

5.2 

5.0  0.35 

18 

0  35.7 

0  20  39.36+  05134.9 

5.2 

5.0  0..33 ' 

1 

31 

23  58.7 

20  46   4.39 

19  6  14.2 

5.2 

5.0  0.35 

19 

0  36.3 

025  11.72!     122 12.8 

5.2 

5.0  o.:i3 

Feb.  1 

23  59.8 

20  51  13.17 

18  47  36.0 

5.2 

5.0  0.35 

20 

0  36.9 

029  44.09      15249.5 

5.2 

6.0  0..33 . 

3 

0    1.0 

20  5620.73    18  2826.6 

5.2 

5.0, 0.35 

21 

0  37.5 

0  34  16.52     2  2324.3 

5.2 

5.0  0.34 

4 

0   2.2  21    127.06    18   8  44.8 

5.2 
5.2 

5.0 

0.35 

22 

038.1 

0  38  49.02     2  53  56.5 

5.2 

6.0  0.34 

5 

0   3.3  21    632.16-17  4831.8 

5.0 

0.35 

23 

0  38.7 

0  43  21.64+32425.3 

5.2 

5.0  0.:i4 ' 

6 

0   4.4 

21  1136.02    17  27  48.4 

5.2 

5.0 

0.35 

24 

0  39.3 

0  47  54.45 

3  54  50.0 

5.2 

5.0  0.34 

7 

0   5.5121  1638.65'    17   6.35.5 

5.2 

5.0 

0.35 

25 

0  39.9 

0  52  27.47 

4  25  9.8 

5.2 

5.0!  0.34 

1 

hI   0   6.6!2I2140.05|    16  44  53.6 

5.2 
5.2 

5.0 

0.35 

26 

0  40.5 

057   0.76     4  5523.9 

5.2 

5.0'  0.34 

1 

9;   0   7.7 

1 

212640.23    1622  43.5 

5.0 

0.35 

2? 

041.1 

1    131.33     52531.7 

5.2 

5.0  0.34 

1 

10    0   8.7 

21  31  .39.20-16   0  «.0 

5.2 

5.0  0..35 

28 

041.7 

1    6  8.24+  5  5532.4 

5.2 

5.  r  0.34 

11'   0  9.7 

2136  36.96    15  37    1.8 

5.2 

5.0;  0.35 

2i> 

0  42.4 

110  42.51'     62525.3 

1 

5.2 

5.1' 0.34' 

J                   1 

12'   0|0.7|2I4I33.5:)    15  1331.6 

5.2 
5.2 

5.0 

0.34 

30 

0  43.0 

1  1517.20     655  9.6 

5.2 

5.1  0.34  1 

13'   0|1.6'2I46  28.92    14  49  36.2 

5.0 

0.34 

31 

0  43.7 

1  19  52.34 

7  24  44.7 

5.3 

5.1 

0.34 

14,   0  12.6|21S123.I4    14  25  16.4 

5.2 
5.2 

5.0 

0.34 

32 

0  44.3 

1  24  27.98 

7  54   9.8 

5.3 

5.1 

0.34 

15 

0  13.5  215616.20-14    0  32.9 

5.0 

0.34 

33 

0  45.0 

129  4.15 

+  82324.1 

5.3 

5.1 

0.34 

16!   0  14.5*22    1    8.12-133526.5 

'5.2 

'    5.0!  0.34 

34 

0  45.7 

1  33  40.89!+  ^  52  26.8 

5.3 

6.1 

O.34J 
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FOB  TBANBIT  AT  WASHIFQTOBr. 

• 

Date. 

If  WW 

Time 

of 

Transit. 

Apparait 

R.A«oeii8lon 

at 

Transit. 

Apparent 

Beounation 

at 

Transit 

Hot. 
Par. 

Baod- 

diam. 

8.T.of 
Sem. 
Pass. 
Her. 

Date. 

Heaa 

Time 

of 

Transit. 

Apparent 

R.AaoensioD 

at 

Transit. 

Apparent 

DeoOnaitlon 

at 

Transit 

Hor. 
Par. 

Semi- 

diam. 

aTwDf 

SeiB* 
ICer. 

Apr.  1 

h   m 
044.3 

b  m     8 
1  24  27.98 

O       §       II 

+  754   9.8 

II 
5.3 

u 
5.1 

0.34 

May  17 

h    m 
130.2 

h  m     s 
5 1 1  52.39 

O       /       M 

423  54  54.4 

6.7 

5.5 

0.40 

2 

045.0 

129   4.15 

823  24.1 

5.3 

6.1 

0.34 

18 

131.6 

517  10.72 

24   257.3 

5.7 

5.6 

0.41 

3 

0  45.7 

I  33  40.89 

8  52  26.8 

5.3 

5.1 

0.34 

19 

132.9 

5  22  29.55 

24  10  18.7 

5.8 

5.6 

0.41 

4 

0  46.4 

1  38  18.24 

921  17.2 

5.3 

5.1 

0.34 

20 

134.3 

527  48.84 

24  1658.0 

5.8 

5.6 

0.41 

5 

0  47.1 

1  42  56.24 

94954.7 

5.3 

5.1 

0.34 

21 

135.7 

533  8.51 

24  2255.1 

5.8 

5.6 

0.41 

6 

0  47.8 

1  47  34.93 

+10  18  18.5 

5.3 

5.1 

0.35 

22 

137.1 

53828.51 

4-24  28  9.7 

5.8 

5.6 

0.41 

7 

048.5 

-152  14.35 

10  4627.9 

6.3 

5.1 

0.35 

23 

138.5 

64348.78 

24  3241.7 

5.8 

5.6 

0.41 

8 

049.2 

15654.52 

11  14  22.1 

5.3 

5.1 

0.35 

24 

139.9 

549  9.25 

24  3630.8 

5.8 

5.6 

0.41 

9 

049.9 

2    135.49 

1 1  42  0.4 

5.3 

6.1 

0.35 

25 

141.3 

554  29.85 

24  39  36.9 

6.9 

5.7 

0.42 

10 

0  50.7 

2  6  17.29 

12  922.0 

5.3 

5.1 

0.35 

26 

142.7 

65960.53 

24  4159.8 

5.9 

5.7 

0.42 

11 

0  51.4 

2  10  59.94 

4-123626.2 

5.3 

5.1 

0.35 

27 

144.1 

6   511.23 

4-24  43  39.4 

5.9 

5.7 

0.42 

12 

052.2 

21543.48 

13  3  12.3 

5.3 

5.1 

0.35 

28 

1  45.5 

61031.88 

24  44  35.8 

5.9 

5.7 

0.42 

13 

0  53.0 

2  20  27.94 

13  29  39.5 

5.3 

5.2 

0.35 

29 

146.9 

61552.41 

24  44  48.7 

5.9 

5.7 

0.42 

14 

053.8 

22513.33 

135547.1 

5.3 

5.2 

0.35 

30 

148.3 

621  12.74 

24  44  18.3 

6.0 

5.7 

0.42 

15 

054.6 

22959.68 

14  21  34.3 

5.3 

5.2 

0.36 

31 

149.7 

62632.82 

24  43  4.6 

6.0 

5.8 

0.42 

16 

055.5 

2  34  47.02 

-1-14  47  0.3 

5.4 

5.2 

0.36 

Jane  1 

151.1 

63152.59 

4-24  41    7.8 

6.0 

5.8 

0.43 

17 

066.3 

2  39  35.37 

1512  4.5 

5.4 

5.2 

0.36 

2 

152.5 

6  3712.00 

24  3827.9 

6.0 

5.8 

0.43 

18 

067.2 

244  24.74 

15.3646.0 

5.4 

5.2 

0.36 

3 

153.8 

6  42  80.96 

24  35  5.0 

6.1 

5.8 

0.43 

19 

0  58.1 

249  15.17 

16    1    4.1 

5.4 

5.2 

0.36 

4 

155.2 

6  47  49.43 

24  30  59.3 

6.1 

5.8 

0.43 

20 

059.0 

254   6.65 

1624  57.9 

5.4 

5.2 

0.36 

5 

156.5 

6  53  7.36 

24  2611.0 

6.1 

5.8 

0.43 

21 

0  59.9 

25860.20 

-1-164826.9 

5.4 

5.2 

0.36 

6 

157.9 

65824.68 

4-242040.3 

6.1 

5.9 

0.43 

22 

1   0.9 

3   3  52.84 

17  1130.2 

5.4 

5.2 

0.36 

7 

159.2 

7   341.34 

2414  27.5 

6.1 

5.9 

0.43 

23 

1    1.8 

3  8  47.56 

17  34   7.0 

6.4 

5.2 

0.37 

8 

2  0.5 

7  857.28 

24   7  32.8 

6.2 

5.9 

0.43 

24 

1    2.8 

3  1343.38 

17  5616.5 

5.4 

5.2 

0.37 

9 

2   1.8 

714  12.45 

23  59  56.7 

6.2 

6.0 

0.43 

25 

1    3.8 

31840.30 

181758.1 

5.4 

5.3 

9.37 

10 

2  3.1 

71926.80 

235139.3 

6.2 

6.0 

0.44 

26 

1    4.8 

323  38.31 

4-183911.2 

5.5 

5.3 

0.37 

11 

2  4.4 

7  24  40.28 

-1-234241.2 

6.2 

6.0 

0.44 

27 

1    5.8 

32837.42 

18  59  54.9 

5.5 

5.3 

0.37 

12 

2  6.6 

72952.64 

23  33  2.7 

6.2 

6.0 

0.44 

28 

1    6.9 

3  33  37.64 

1920  6.5 

5.5 

5.3 

0.37 

13 

2  6.8 

7  35  4.42 

232244.3 

6.3 

6.1 

0.44 

29 

1    8.0 

33838.96 

193951.2 

5.5 

5.3 

0.37 

14 

2  8.0 

74014.97 

231146.4 

6.3 

6.1 

0.44 

30 

1   9.1 

34341.37 

19  59  2.5 

5.5 

5.3 

0.38 

15 

2  9.2 

74524.46 

23  0  9.3 

6.3 

6.1 

0.44 

May  1 

1  10.2 

34844.86 

4-2017  41.6 

5.5 

5.3 

0.38 

16 

210.4 

7  50  32.85 

4-224763.6 

6.4 

6.1 

0.44 

2 

111.3 

3  53  49.42 

20  35  47.8 

6.5 

5.3 

0.38 

17 

211.6 

7  5540.10 

2234  59.6 

6.4 

6.2 

0.44 

3 

1  12.4 

35855.05 

205320.5 

5.5 

5.4 

0.38 

18 

2  12.8 

8  046.16 

222128.1 

6.4 

6.2 

0.45 

4 

1  13.6 

4   4    1.73 

21  10  19.2 

5.5 

5.4 

0.38 

19 

213.9 

8  550.99 

22  719.7 

6.4 

6.2 

0.45 

5 

1  14.8 

4   9  9.43 

21  26  43.2 

5.6 

5.4 

0.38 

20 

215.0 

810  54.57 

21  52  34.8 

6.4 

6.2 

0.45 

6 

116.0 

4  14  I8.U 

4-214231.8 

5.6 

5.4 

0.39 

21 

216.1 

81556.86 

4-21  37 14.0 

6.6 

6.3 

0.45 

7 

I  17.2 

4  1927.84 

2157  44.4 

5.6 

6.4 

0.39 

22 

217.2 

82057.83 

2121  18.1 

6.6 

6.3 

0.45 

8 

118.4 

4  24  38.50 

221220.4 

5.6 

5.4 

0.39 

23 

218.3 

8  25  57.46 

21   4  47.4 

6.6 

6.3 

0.45 

9 

1  19.7 

429  50.10 

2226  19.3 

5.6 

5.4 

0.39 

24 

219.4 

83055.72 

204742.7 

6.6 

6.3 

0.45 

10 

121.0 

4  35  2.61 

22  39  40.6 

5.6 

5.4 

0.39 

25 

220.4 

8  35  52.59 

20  30  4.6 

6.6 

6.4 

0.45 

11 

122.3 

4  40  16.00 

4-22  52  23.7 

5.6 

5.4 

0.39 

26 

221.4 

8  40  48.06 

4-201153.8 

6.6 

6.4 

0.46 

12 

123.6 

4  45  30.23 

23   4  28.2 

5.6 

5.5 

0.40 

27 

222.4 

8  45  42.09 

195311.2 

6.7 

6.4 

0.46 

13 

124.9 

4  50  45.24 

23  1553.6 

5.7 

5.5 

0.40 

28 

223.3 

850  34.69 

193357.4 

6.7 

6.6 

0.46 

14 

126.2 

4  56    1.01 

23  26  39.3 

6.7 

5.5 

0.40 

29 

224.2 

85525.84 

19  14  12.8 

6.7 

6.5 

0.46 

15 

127.5 

5    1  17.48 

23  36  45.0 

5.7 

5.5 

0.40 

30 

225.1 

9  015.54 

1853  58.3 

6.8 

6.5 

0.46 

16 

128.9 

5  634.63 

4-23  4610.2 

5.7 

5.5 

0.40 

31 

225.9 

9  I  3.80 

f183314.6 

6.8 

6.6 

0.46 

17 

130.2 

5  1 1  62.39 

l-f2354  54.4 

5.7i   6.5' 0.401 

32 

226.7 

9  960.61 

•1-1812  2.1 

6.8 

6.6l 

0.46 
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FOB  TBAlfnSIT  AT  WABHIKOTOK 

Dftto. 

Mmb 

Time 

of 

TnaatL 

Aj^porant 
Rk  AjKMnnoo 

TZMMtt. 

Appwnt 

DeelliiAtini 

at 

TXHUtt. 

Hor. 

dlun. 

aT4)f 

Sflin. 
Mer. 

Bale. 

If  WW 

Time 

of 

Tniislk 

Appennt 
R.Xwenaloo 

Tnnait. 

Appannt 

DeoOnetion 

et 

Tnnait 

Hor. 
Per. 

dian. 

8.T.of 
Sen. 

Her. 

Jnly  1 

h   m 
995.9 

h  m    • 
9  i  ZM 

O      1       «f 

4-183314.6 

0.8 

6.6 

0.46 

A.ng.16 

h  m 
943.7 

h  m    a 
1994  99.78 

oil* 
-  9  45  6.4 

9.1 

M 

8.8 

0.60 

9 

996.7 

9  950.61 

1819  9.1 

6.8 

6.6 

0.46 

•      17 

943.8 

199894.04 

31549.0 

9.9 

6.8 

0.69 

3 

997.5 

9 14  35.97 

175091.9 

6.9 

6.6 

0.46 

18 

943.9 

193994.97 

34614.4 

9.9 

8.9 

0.60 

4 

998.3 

9 19 19.89 

17  9814.6 

6.9 

6.7 

0.47 

19 

944.0 

193695.57 

41643.1 

9.3 

9.0 

0.60 

6 

999.1 

994  9.38 

17  540.7 

6.9 

6.7 

0.47 

90 

944.0 

194095.88 

4  47  7.9 

9.4 

9.1 

0.61 

6 

999.8 

99843.43 

+164941.1 

7.0 

6.7 

0.47 

91 

944.1 

1944  95.91 

-  51796.3 

9.5 

9.1 

0.61 

7 

930.5 

93393.06 

161916.5 

7.0 

6.8 

0.47 

99 

944.1 

194895.68 

54739.7 

9.6 

9.9 

0.69 

8 

931.9 

938  1.99 

155697.4 

7.1 

6.8 

0.47 

93 

944.9 

195995.19 

61746.8 

9.6 

9.3 

0.69 

9 

931.9 

94938.19 

1531  14.9 

7.1 

6.8 

0.47 

94 

944.9 

195694.49 

6  47  46.9 

9.7 

9.4 

0.63 

10 

939.5 

94713.57 

15  639.4 

7.1 

6.9 

0.47 

95 

944.3 

13  093.58 

7  17  39.3 

9.8 

9.6 

0.64 

11 

933.1 

9  51  47.65 

+14  4141.7 

7.9 

6.9 

0.48 

96 

944.3 

13  4  99.48 

-74793.5 

9.9 

9.6 

0.64 

19 

933.7 

95690.39 

14  1699.5 

7.9 

7.0 

0.48 

97 

944.3 

13  891.90 

81658.9 

10.0 

9.6 

0.65 

13 

934.3 

10  051.81 

135049.6 

7.3 

7.0 

0.48 

98 

944.4 

131919.75 

84694.7 

10.0 

9.7 

0.65 

14 

934.9 

10  591.99 

1394  49.4 

7.3 

7.0 

0.48 

99 

944.4 

1316iai5 

91540.3 

10.1 

9.8 

0.66 

15 

935.4 

10  950.74 

195899.9 

7.3 

7.1 

0.48 

30 

944.4 

139016.49 

944  45^ 

10.9 

9.9 

0.67 

16 

935.9 

10  14  18.99 

+193144.7 

7.4 

7.1 

0.49 

31 

944.4 

1394  14.57 

-1013  39.0 

10.3 

10.0 

0.68 

17 

936.4 

101844.60 

19  4  48.6 

7.4 

7.9 

0.49 

Sept  1 

944.4 

139819.69 

104990.9 

10.4 

10.1 

0.68 

18 

936.9 

1093  9.67 

113735.3 

7.5 

7.9 

0.49 

9 

944.5 

133910.66 

111050.4 

10.5 

10.9 

0.69 

19 

937.4 

109733.54 

11  10  5.5 

7.5 

7.3 

0.49 

3 

944.5 

1336  6.43 

1 1  39  6.9 

10.6 

ro.9 

0.70 

937.9 

103156.99 

104919.9 

7.5 

7.3 

0.49 

4 

944.5 

1340  6.93 

19  7  9.8 

10.7 

10.3 

0.71 

91 

938.3 

103617.75 

+1014  19.9 

7.6 

7.3 

0.60 

6 

944.5 

1344   3.96 

-193459.5 

10.8 

10.4 

0.71 

99 

938.7 

1040  3ai3 

946  4.1 

7.6 

7.4 

0.50 

6 

944.6 

1348    1.69 

13  939.4 

10.9 

10.5 

0.79 

93 

939.1 

10  44  57.39 

91735.3 

7.7 

7.4 

0.50 

7 

944.6 

135159.9^ 

139951.1 

11.0 

10.6 

0.73 

94 

939.5 

104915.66 

84853.6 

7.7 

7.5 

0.60 

8 

944.5 

135556.78 

13  5653.9 

11.1 

10.7 

0.74 

96 

939.8 

105339.67 

61969.6 

7.8 

7.5 

0.51 

9 

944.6 

135954.96 

14  93  40.4 

11.9 

10.8 

0.75 

96 

940.1 

105748.76 

+  75054.1 

7.8 

7,6 

0.51 

10 

944.6 

14   351.67 

-14  50  9.8 

11.3 

11.0 

0.76 

97 

940.4 

11   9  3.89 

79137.7 

7.9 

7.6 

0.51 

11 

944.6 

14   7  49.00 

151691.8 

11.5 

11.1 

0.76 

98 

940.7 

11    617.91 

65911.1 

7.9 

7.7 

0.59 

19 

944.6 

14  1146.94 

154915.6 

11.6 

11.9 

0.77 

99 

940.9 

11  1031.05 

69935.0 

8.0 

7.7 

0.59 

13 

944.6 

141543.37 

16  750.7 

11.7 

11.3 

0.78 

30 

941.1 

11  14  43.97 

55950.1 

8.0 

7.8 

0.59 

14 

944.7 

14  1940.37 

1633  6.6 

11.8 

11.4 

0.79 

31 

941.3 

111854.61 

+  59957.0 

8.1 

7.8 

0.59 

15 

944.7 

14  93  37.91 

-1658  9.6 

11.9 

11.5 

0.80 

Ang.  1 

941.6 

1193  5.11 

4  59  56.3 

8.9 

7.9 

0.53 

16 

944.7 

14  973.3.86 

179938.9 

19.1 

11.6 

0.81 

9 

941.8 

119714.79 

4  9948.8 

6.9 

7.9 

0.53 

17 

944.7 

14  3130.99 

174659.6 

19.9 

11.8 

0.89 

3 

949  0 

1 1  31  93.68 

35935.1 

8.3 

8.0 

0.53 

18 

944.7 

14  3596.45 

181045.5 

19.3 

11.9 

0.83 

4 

949.9 

113531.81 

39915.8 

8.3 

8.0 

0.54 

19 

944.7 

14  3999.30 

1834  16.4 

19.4 

19.0 

0.85 

6 

949.4 

113939.93 

+  95151.5 

8.4 

8.1 

0.54 

90 

944.7 

14  43  17.80 

-185794.6 

19.6 

19.9 

0.86 

6 

949.6 

1 1  43  45.96 

991  93.0 

8.4 

8.1 

0.54 

91 

944.6 

14  4719.90 

1990  9.6 

19.7 

19.3 

0.87 

7 

949.8 

1 1  47  59.04 

15050.7 

8.3 

6.9 

0.55 

92 

944.6 

14  51    7.55 

194930.8 

19.9 

19.4 

0.88 

8 

949.9 

1 1  51  57.50 

1  90  15.9 

8.6 

a9 

0.55 

93 

944.6 

1455   1.71 

90  4  97.6 

13.0 

19.6 

0.89 

9 

943.0 

1156  9.39 

0  49  37.3 

8.6 

6.3 

0.55 

94 

944.5 

14  5855.30 

909559.6 

13.9 

19.7 

0.91 

10 

943.1 

19  0  6.73 

+  01857.5 

8.7 

8.4 

0.56 

95 

944.5 

15  948.96 

-9047  6.9 

13.3 

19.9 

0.99 

11 

943.9 

19  4  10.65 

-01143.7 

6.8 

8.4 

0.56 

96 

944.4 

15  640.59 

91    746.9 

13.5 

13.0 

0.93 

19 

943.3 

19  8  13.88 

04995.5 

8.8 

8.5 

0.57 

97 

944.4 

151039.09 

9198   1.3 

13.6 

13.9 

0.94 

13 

943.4 

19  19  16.74 

1  13  7.3 

8.9 

6.6 

0.57 

98 

944.3 

1514  99.68 

914748.9 

13.8 

13.3 

0.96 

14 

943.5 

191619.16 

1  43  48.5 

a9 

M 

0.58 

99 

944.9 

15  16  19.44 

99  7  9.d 

14.0 

13.6 

0.97 

15 
10 

943.6 
943.7 

199091.16 
199499.781 

-91498.4 
-945  6.4 

9.0 
9.1 

8.7 
6.8 

0.58 
0.59 

30 
31 

944.1 
943.9 

1599   1.91 
15954^90 

-9996  9.J 
-994497.0I 

14.9 
14.3 

13.7 
13.9 

0.99 
1.00 
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FOE  TEANSIT  AT  WASHINGTON. 


Date. 


Oct. 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 

Nov.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
II 
12 
13 
14 

15 
16 


Mean 

Time 

of 

Transit 


h    m 
243.9 

243.7 

243.5 

2  43.3 

2  43.1 

2  42.8 
2  42.5 
2  42.2 
2  41.8 
241.4 

241.0 
2  40.5 
240.0 
2  39.5 
2  38.9 

2  38.3 
237.5 
236.7 
2  35.9 
2  35.0 

234.0 
2  33.0 
2  31.9 
230.6 
229.3 

228.0 
226.6 
225.0 
223.3 
221.5 

219.6 
217.6 
2  15.5 
2  13.1 
2  10.7 

2  8.2 
2  5.4 
2  2.6 
159.7 
156.6 

I  53.2 
I  49.7' 
1  46.0 
I  42  2| 
I  38.3 

1  '34.2, 
129.8 


Appaient 

R.AaoensioD 

at 

Transit. 


h  m     8 
5  25  48.90 

5  29  35.43 

5  33  20.69 

5  37   4.60 

5  40  47.03 

5  44  27.89 
5  48  7.07 
5  5144.42 

5  55  19.83 
55853.14 

6  224.20 
6  5  52.86 
6  9  18.94 
61242.28 
616  2.67 

6  19  19.94 
62233.87 
62544.25 
6  28  50.87 
6  31  53.49 

6  34  51 .88 
6  37  45.78 
6  40  34.95 
6  43  19.14 
6  45  58.07 

64831.50 
6  5059.13 
6  53  20.70 
65535.91 

6  57  44.51 

659  46.19 

7  140.69 
7  3  27.71 
7  5  6.95 
7   638.12 


Apparent 

DeounatioD 

at 

Transit. 


-22  44  27.0 
23  223.7 
23  1951.7 
23  36  50.8 

23  53  20.4 

-24   920.4 

24  24  50.5 
24  39  50.5 

24  54  20.0 

25  818.8 

-252146.7 
25  34  43.4 
2547  8.8 

25  59   2.6 

26  1024.7 

-2621  14.8 
26  31*32.6 
2641  18.0 

26  50  30.9 
265911.1 

-27   7  18.5 

27  14  53.0 
272154.3 
27  28  22.3 
27  34  16.8 

-27  39  37.7 
27  44  24.9 
27  48  38.2 
27  5217.5 
27  55  22.4 

-27  57  52.7 

27  59  48.2 

28  1  8.7 
28  153.7 
28  2  2.8 


7  8  0.94-28  135.7 
7  915.12  28  0  31.6 
7  1020.37  27  5849.9 
7  11  16.42  27  56  30.2 
7  12   3.02'  27  53  31. 6j 


7  1239.89-27  40  53.3 
7  13   6.82    27  4534.4 


Hor. 
Par. 


Semi' 
diam 


14.3 
14.5 
14.7 
14.9 
15.1 

15.3 
15.5 
15.7 
15.9 
16.1 

16.3 
16.6 
16.8 
17.1 
17.3 

17.6 
17.8 
18. 1 
18.4 
18.7 

19.0 
19.3 
19.5 
19.8 
20.2 

20.5 
20.9 
21.2 
21.6 
21.9 

22.3 
22.6 
23.0 
23.4 
23.8 

24.2 

24.6 
25.0 
25.4!  24.5 
25.8  24.9 


13.9 
14.0 
14.2 
14.4 
14.6 

14.8 
15.0 
15.2 
15.4 
15.6 

15.8 
16.0 
16.3 
16.5 
16.8 

17.0 
17.2 
17.5 
17.8 
18.0 

18.3 
18.6 
18.9 
19.2 
19.5 

19.8 
20.1 
20.4 
20.8 
21.2 

21.5 
21.9 
22.2 
22.6 
23.0 

23.3 
23.7 
24.1 


J 


26.3 
26.7 


25.3 
25.8 


7  1323.61  27  4034.0  27.1  26.2 
7  1 3  30.07  27  34  5 1 .31 27.5*  26.6 
7  1326.03    27  28  24.9128.0  27.0 


7  13  11.38-27  21  13.7 
712  46.06-27  13  16.9 


28.4 

28.8 


27.4 

27.9 


8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

1.00 

N0V.I6 

h    m 
129.8 

1.02 

17 

125.2 

1.03 

18 

120.4 

1.05 

19 

1  15.5 

1.06 

20 

1  10.5 

1.08 

21 

1    5.3 

1.09 

22 

0  59.9 

1.11 

23 

054.4 

1.13 

24 

0  48.7 

1.15 

25 

0  42.9 

1.16 

26 

0  37.0 

1.18 

27 

031.0 

1.20 

28 

024.8 

1.22 

29 

0  18.5 

1.24 

30 

012.2 

1.26 

Deo.  1 

0  5.9 

1.28 

1 

23  59.5 

1.30 

2 

23  53.1 

1.32 

3 

23  46.7 

1.35 

4 

2340.4 

1.37 

5 

2334.1 

1.39 

6 

2327.9 

1.42 

7 

23  21.8 

1.44 

8 

23  15.7 

1.47 

9 

23  9.6 

1.49 

10 

23  3.7 

1.52 

11 

2257.9 

1.54 

12 

22  52.3 

1.57 

13 

2246.7 

1.60 

14 

2241.3 

1.62 

15 

2236.1 

1.65 

16 

2231.0 

1.68 

17 

2226.1 

1.71 

18 

2221.4 

1.74 

19 

22  16.9 

1.77 

20 

22  12.5 

1.80 

21 

22  8.3 

1.82 

22 

22  4.2 

1.85 

23 

22  0.2 

1.8B 

24 

21  56.4 

1.91 

25 

21  52.8 

1.94 

26 

21  49.3 

1.97 

27 

2146.1 

2.00 

28 

21  43.0 

2.03 

29 

21  40.0 

2.06 

30 

2137.1 

2.08 

31 

2134.4 

Apparent 

R.Asoension 

at^ 

Transit. 


h  m     s 
7  12  46.06 

7  12  10.05 

71123.41 

71026.26 

7   918.78 


7 
7 

7 
7 
7 


8  1.21 
6  33.91 
4  57.35 
3  12.04 
I  18.61 


65917.74 
657  10.22 
6  54  56.91 
6  52  38.73 
6  5016.65 

647  51.72 
64524.98 
6  4257.46 
6  40  30.24 
638  4.39 

6  3540.91 
6  33  20.77 
6  31  4.89 
628  54.14 
62649.30 

624  51.10 
623  0.18 
621  17.11 
619  42.38 
6  18  16.39 

61659.49 
61551.95 
6  14  54.00 
614  5.77 
61327.32 

61258.72 
61239.97 
61231.00 
61231.75 
61242.09 

6  13  1.94 
61331.05 
614  9.27 
6  14  56.39 
61552.21 

61656.48 
618  8.98 


Apparent 

Deounation 

at 

Transit. 


O       $       II 

-27  1316.9 
27  4  33.5 
2655  2.5 
26  44  43.2 
26  33  34.9 

-262137.1 
26  849.6 
25  5512.4 
25  40  46.2 
252532.2 

-25  9  31.9 
24  5247.1 
24  3520.4 
24  17  15.0 
23  5834.6 

-233923.5 
231946.4 
22  59  48.7 
22  39  35.9 
22  19  14.0 

-215849.0 
213827.1 
21  18  14.6 
20  5817.8 
20  38  42.6 

-20  1934.6 
20  059.0 
19  43  0.6 
192544.0 
19  913.2 

-185331.7 
183842.1 
1824  46.9 
18  1 1  47.9 
17  5946.5 

-174843.6 
173839.5 
17  2934.3 
172127.5 
17  14  18.4 

•17  8  5.9 
17  248.9 
165825.5 
16  54  54.5 
1652  13.5 


Hor. 
Par. 


Semi> 
diam. 


28.8 
29.3 
29.7 
30.1 
30.5 

30.8 
31.2 
31.5 
31.8 
32.1 

32.4 
32.6 
32.8 
33.0 
33.2 

33.3 
33.4 

:^.5 

33.5 
33.4 

33.3 
33.2 
33.0 
32.8 
32.6 

32.4 
32.2 
31.9 
31.6 
31.3 

30.9 
30.6 
30.2 
29.8 
29.4 

29.0 
28.5 
28.1 
27.6 
27.2 

26.7 
26.3 
25.9 
25.4 
25.0 


•165020.7  24.6 
164913.8124.2 


8.T.Qr 


Her. 


II 
27.9 

28.3 

28.7 

29.0 

29.4 

29.81 

30.1 

30.4 

30.7 

31.0 

31.3 
31.5 
31.7 
31.9 
32.0 

32.1 
32.2 
32.2 
32.3 
32.2 

32.2 
32.1 
32.0 
31.9 
31.6 

31.4 
31.1 
30.8 
30.5 
30.2 

29.9 
29.5 
29.2 
28.8 
28.4 

28.0 
27.5 
27.1 
26.7 
26.3 

25.9 
25.4 
25.0 
24.6 
24.2 

23.8 
23.4 


2.08 
2.11 
2.13' 
2.16, 
2. 18 1 

2.21. 
2.23 1 
2.25 
2.26' 
2,28 

2.29 

2.30, 

2.31, 

2,32 

2.33; 

2.33 
2.34 
2.34 
2.33 
2.33 

2.32 

2.31 

2.30 

2.28, 

2.26, 

2.23 
2.20 
2.18, 
2.15 
2.13 

2.10; 
2.07: 
2.04' 
2.01 

1.98' 

I 

1.95^ 

1.92 

1.89i 

1.86 

1.83 

1.60 
1.77 
1.74 
1.72 
1.68 

1.66 
1.63 


MA£S,   1890. 


401 


POK  TRANSIT  AT  WASHINGTON. 


DAto. 


Jaii.  1 
9 
S 
4 
6 


6 

7 


Tina 

of 

Trmaaik 


19 
19 
19 
19 
19 


m 

e.5 

6.7 
4.9 
3.1 


Tnnalt. 


18G9.5 
18  57.7 
811856.9 
1854.0 
1859.9 


9 
10 


11 
19 
13 
14 
15 

16 
17 
18 
19 
90 

91 
99 
93 
94 
95 

96 
97 
98 
99 
30 

31 
Feb.  1 
9 
3 
4 


1850.4 
1848.6 
1846.7 
1844.9 
1843.1 

1841.9 
1839.4 
1837.5 
1835.7 
1833.8 

1839.0 
1830.1 

1898.4 
1896.4 
1894.5 

1899.6 
1890.7 
18  18.8 
18  16.9 
18 15.0 

1813.1 
1811.9 
18  9.9 
18  7.3 
18  5.4 

18  3.4 

6|18   1.6 
1769.6 
8|  1767.5 


9 

10 
11 
19 
13 
14 

16 
16 


1755.6 

1763.6 
1751.6 
1749.6 
1747.6 
1746.6 

1743.5 
1741.5 


h  m    9 
135669.37 

1369  0.44 

14    I   8.391 

14  316.91 

14   593.901 


14  731.45[-1193 
14  938.87 
14  1146.13 
141353.95 
14  16  0.91 


14  18  7.01 
149013.69 
149990.06 
14  9496.30 
149639.34 


14 

14  3043.76 
14  3949.19 
14  34  64.93 
14  3669.09 


▲pparent 

DeoUnatloB 

at 

Transit. 


o     i     n 

HO  95  98.71 
1037  9.4 
104845.0 
11  016.6 
111141.1 


193  1.4 
113416.6 
114596.3 
115630.7 
19  799.8 


Hor. 
Par. 


-191893.4 
199911.5 
193963.9 
196030.7 
13    I    1.8 


9838.161-131197.0 
139146.4 
133159.9 
13  49  7.4 
1359  8.91 


14  39  3.68 
1441  7.99 
14  4819.09 
14  4515.76 
14  4719.19 

14  4999.31 
14  5195.10 
14  5397.57 
14  5599.69 
14  6731.47 


14  5939.89 

15  133.94 
15  334.61 
15  534.88 
15  7  34.76 

15  934.91 
151133.99 
151331.78 
151599.87 
15179r.46 


161994.55 
159191.19 
159317.13 
159519.57 
1697  7.41 

1599  l.63f 
15  3055.91 


-14  9  4.3 
141153.6 
14  91  36.6 
14  31  13.6 
14  4044.3 

-14  60  8.8 

14  5997.1 

15  839.1 
151744.8 
159644.9 


-153537.3 
1544  94.1 
1663  4.7 
16  138.9 
1610  6.8 

-16  1898.5 
169643.6 
16  34  59.4 
164954.9 
165051.0 


hl65840.6 
17  693.8 
1714  0.6 
179131.0 
179864.9 

•17  36  19.3 
•17  43  93.9 


n.Tjot 


5.9 
6.3 
6.3 
6.3 
6.4 

5.4 
6.4 
6.6 
6.6 
6.6 

6.6 
6.6 
6.6 
5.7 
6.7 

6.7 
5.8 
5.8 
6.8 
5.9 

5.9 
6.9 
6.0 
6.0 
6.1 

6.9 
6.9 
6.3 
6.3 
6,3 

6.4 
6.4 
6.5 
6.5 
6.6 

6.6 
6.7 
6.7 
6.8 
6.8 

6.9 
6.9 
7.0 
7.0 
7.1 

7.9 
7.9 


§1 
3.0 

3.0 

3.0 

3.1 

3.1 

3.1 
3.1 
3.1 
3.9 
3.9 

3.9 
3.9 
3.9 
3.3 
3.3 

3.3 
3.3 
3.3 
3.4 
3.4 

3.4 
3.4 
3.4 
3.6 
3.6 

3.6 
3.5 
3.5 
3.6 
3.6 

3.6 
3.6 
3.7 
3.7 
3.7 

3.8 
3.8 
3.8 
3.9 
3.9 

3.9 
4.0 
4.0 
4.0 
4.1 

4.1 
4.1 


0.90 
0.90 
0.90 
0.91 
0.91 

0.91 
0.91 
0.91 
0.91 
0.99 

0.99 
0.99 
0.99 
0.99 
0.99 

0.99 
0.93 
0.93 
0.93 
0.93 

0.93 
0.93 
0.94 
0.94 
0.94 

0.94 
0.94 
0.94 
0.95 
0.95 

0.95 
0.95 
0.96 
0.96 
0.96 

0.96 
0.96 
0.96 
0.97 
0.97 

0.97 
0.97 
0.98 
0.98 
0.98 

0.98 
0.99 


Date. 


Feb.  15 
16 
17 
18 
19 

90 
91 
99 
93 
94 

95 
96 
97 
98 
lf«r.  1 

9 
3 


ICean 

Time 

of 

Traiuril 


Aopft  rant 

R.AM6aaioD 

at 

Transit. 


"T    m 
17  43.5 

1741.5 

1739.4 

1737.3 

1735.3 

1733.9 
1731.1 
1799.0 
1796.8 
1794.7 

1799.5 
1790.3 
17  18.9 
17  16.0 
17  13.8 

1711.5 
17  9.3 
17 


6  17 
6  17 


7.0 
4.7 
9.4 


19 
13 
14 
15 
16 


17  0.1 

1667.81 

1665.4 

1653.0 

1650.6 

16  48.9 
1645.8 
1643.3 
16  40.8 
1638.3 


1635.8 
1633.3 
19|  16.30.7 
1698.1 
1695.4 

1699.7 
1690.0 
16  17.3 
16  14.6 
1611.8 


Apr.  1 
91 


16 
16 
16 
16 


9.0 
6.1 
3.9 
0.3 


1667.4 

1554.4 
1551.4 


h  m    i" 
1599    1.631 

153056.9! 

163948.14 

1534  40.37 

153631.90 

153899.70 
164019.75 
1649  9.03 
164350.51 
1545  38.181 


Apparent 

DeoUaatloD 

at 

Transit. 


154795.01 
15  4910.99 
156056.09 
155940.99 
1554  93.66 


O       $        It 

-17  36  19.3 
174393.9 
176097.7 
176795,7 
18  4  17.3 

1811  9.5 
181741.9 
1894  13.6 
183039.8 
183659.6 


Hisr. 
Par. 


H8  43  13.3 
184990.8 
185599.9 
19  1  17.6 
19  7  7.0 


1556  6.88-19 19  60J( 
155747.93  191898.9 
155997.68    1994  0.1 


16  1  6.891 
16  945.14 

16  4  99.31 
16  558.85 
16  7  33.99 
16  9  6.89 
161039.39 

16  19  10.48 -«>  4  64.4 
161340.31  90  936.9 
1615  8.78  9014  14.9 
161635.85   901846.4 


199996.3 
1934  46.8 

1940  1.71 
194511.1 
196016.0 
1956 I3JS 
0  6.6 


1618    1.471 

161995.61 
1690  48.93 
1699  9.98 
169398.71 
16  94  46.4^ 


1696 

1697  16.94 
169899.54 
169940.31 
163049.931 


9093  13.6 

-90  97  35.7 
903159.9 
90  36  6.3 
904013.0 
9044  16.1 


9.571-904814.7 
9069  8.8 
905558.7 
906044.3 
91    395.8 


163156.97-41   7   3.4 


1633  1.38 

1634  4.53 

1635  6.66 


1637   1.671 
16  37  56. 


911037.9 
91  14  7.3 
91  17  33.7 


1636  4.79    9190  56.7 


-91  94  16.3 
461-9197  39.5 


7.9 
7.9 
7.3 
7.3 
7.4 

7.6 
7.6 
7.6 
7.7 
7.7 

7.8 
7.9 
7.9 
8.0 
8.1 

8.9 
8J 
8.3 
&4 
8.6 

&6 
8.6 
8.7 
8.8 
&0 

9.0 
9.0 
9.1 
9.9 
9.3 

9.4 
9.6 
9.6 
9.7 
9.8 

9.9 
10.0 
10.1 
10.9 
10.3 

10.4 
10.6 
10.7 
10.8 
10.9 

11.0 
11.1 


4.1 
4.1 
4.9 
4.9 
4.3 

4.3 
4.3 
4.4 
4.4 

4.6 

4.5 
4.5 
4.6 
4.6 
4.7 

4.7 
4.7 
4.8 


Ifer. 


0.98 
0.99 
0.99 
0.99 
0.30 

0.30 
0.30 
0.31 
0.31 
0.31 

0.39 
0.39 
0.39 
0.39 
0.33 

0.33 
0.33 
0.34 


4.C  0.34 


4.9 

4.9 
4.9 
6.0 
6.0 
6.1 

6.1 
5.9 
5.9 
6.3 
6.3 

6.4 
6.4 
6.5 
5.6 
6.6 

5.7 
5.7 
6.8 

5.8 
5.9 

6.0 
6.0 
6.1 
6.1 
6.9 

6.3 
6.3 


0.34 

0.34 
0.35 
0.35 
0.35 
0.36 

0.36 
0.36 
0.37 
0.37 
0.37 

0.38 
0.38 
0.39 
0.39 
0.40 

0.40 
0.41 
0.41 
0.41 
0.49 

0.49 
0.43 
0.43 
0.44 
0.44 

0.45 
0.45 


26 


402 


MARS,   1890. 


FOB  TBAUSIT  AT  WASHmGKEON. 


Dste. 


Apr.  1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
19 
13 
U 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

May  1 

2 
3 


6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 


Mean 

Time 

of 

Transit. 


Apparent 

R.  Ascension 

at 

Transit. 


h    m 
1554.4 

1551.4 

1548.3 

1545.2 

1542.1 

15  38.9 
15  35.7 
1532.4 
1529.1 
1525.8 

1522.4 
15  19.0 
15  15.5 
15  12.0 
15  8.4 

15  4.8 
15  1.1 
14  57.4 
14  53.6 
14  49.8 

14  45.9 
14  42.0 
14  38.0 
14  34.0 
14  29.9 

14  25.8 
14  21.6 
14  17.4 
14  13.1 
14   8.7 

14  4.3 
1359.9 
1355.3 
1350.8 
13  46.2 

1341.5 
13  36.8 
1332.0 
1327.2 
1322.3 

13  17.4 
13  12.4 
13  7.4 
13  2.3 
12  67.2 

12  52.0 
12  46.81 


h   m     B 
6  37    1.67 

6  37  56.46 

6  38  49.04 

6  39  39.37 

6  40  27.38 

6  41  13.04 
64156.28 
6  42  37.03 
6  4315.24 
6  43  50.87 

6  44  23.84 
6  44  54.08 
64521.57 
6  45  46.24 

646  8.05 

6  46  26.94 
6  46  42.86 
6  46  55.75 

647  5.59 
6  47  12.36 

6  47  16.02 
64716.54 
6  4713.89 
647  8.04 
6  46  58.98 

6  46  46.70 
646  31.20 
6  46  12.44 
6  45  50.42 
6  4525.13 

6  44  56.59 
644  24.79 
6  43  49.75 
64311.46 
64229.96 

6  4145.27 
6  4057.43 
640  6.45 
6  39  12.40 
6  38 15.33 

6  3715.32 
6  3612.41 
635  6.72 
6  33  58.35 
63247.41 


6  3134.02 
6  3018.31 


Apparent 

Declination 

at 

Transit. 


// 


-21  24  16.3 
21  27  32.5 
2130  45.5 
213355.5 
2137  2.4 

-2140  6.3 
2143  7.3 
2146  5.5 
2149  0.9 
21  51  63.6 

-21  54  43.6 

21  57  30.8 

22  015.5 
22  2  57.6 
22  537.1 

-22  814.1 
2210  48.6 
22 13  20.4 
221549.8 
22  18  16.7 

-222041.1 
2223  2.9 
222522.2 
22  27  39.0 
22  29  53.2 

-2232  4.7 
2234  13.5 
223619.6 
223822.7 

22  40  22.8 

-224219.6 
2244  13.2 
2246  3.3 
22  47  49.8 
22  49  32.5 

-2251  II. 1 
22  52  45.4 
2254  15.4 
22  55  40.6 
2257  1.0 

-22  58  16.2 

22  59  26.0 

23  0  30.4 
23  129.0 
23   221.8 


Hor. 
Par. 


-23   3   8.6 
-23   349.3 


11.0 

11.1 

11.2i 

11.4 

11.5 

11.6 
11.7 
11.9 
12.0 
12.1 

12.21 
12.4 
12.5 
12.7 

12.8 

12.9 
13.1 
13.2 
13.4 
13.5 

13.6 
13.8 
13.9 
14.1 
14.2 

14.3 
14.5 
14.7 
14.8 

15.0 

15.1 

15.21 

15.4 

15.5 

15.7 

15.8 
16.0 
16.1 
16.3 
16.4 

16.5 
16.6 
16.7 
16.8 
16.9 

17.1 
17.2' 


Seml- 
diam. 


II 
6.3 

6.3 

6.4 

6.4 

6.5 

6.6 
6.6 
6.7 
6.8 
6.9 

7.0 
7.0 
7.1 
7.2 
7.3 

7.4 
7.4 
7.5 
7.6 
7.7 

7.8 
7.8 
7.9 
8.0 

8.1 

8.2 
8.2 
8.3 
8.4 
8.5 

8.6 
8.6 
8.7 
8.8 
8.9 

9.0 
9.0 
9.1 
9.2 
9.3 

9.4 
9.4 
9.5 
9.6 
9.7 

9.7 
9.8 


8.T.of 
Sem. 
Pass. 
Mer. 


0.45 
0.45 
0.46 
0.46 
0.47 

0.47 
0.48 
0.48 
0.49 
0.49 

0.50 
0.50 
0.51 
0.51 
0.52 

0.53 
0.53 
0.54 
0.54 
0.55 

0.56 
0.56 
0.57 
0.67 
0.58 

0.69 
0.59 
0.60 
0.60 
0.61 

0.62 
0.62 
0.63 
0.64 
0.64 

0.65 
0.65 
0.66 
0.67 
0.67 

0.68 
0.68 
0.69 
0.69 
0.70 

0.70 
0.71 


Date. 


May  17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 

28 
29 
30 
31 

Jane  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 

28 
29 
30 

July  1 
2 


Mean 

Time 

of 

Tranait 


h    m 
1246.8 

1241.6 

1236.4 

1231.1 

1225.8 

1220.4 
1215.1 
12  9.7 
12  4.3 
1158.8 

1153.4 
11  48.0 
1142.6 
1137.1 
1131.7 

1126.2 
1120.8 
11  15.4 
11  10.1 
11    4.7 

10  59.4 
10  54.1 
10  48.8 
1043.5 
1038.3 

1033.1 
1028.0 
10  22.9 
10  17.6 
10  12.8 

10  7.8 

10  2.9 

9  58.0 

9  53.2 

9  48.4 

943.7 
9  39.1 
9  34.5 
929.9 
925.4 

921.0 
916.7 
912.4 
9  8.1 
9  3.9 

859.8 
855.8 


Apparent 

R.ABcenaion 

at 

Transit. 


b    m     s 
16  3018.31 

1629  0.44 

162740.56 

162618.82 

1624  55.39 

16  23  30.47 
1622  4.23 
162036.85 
1619  8.53 
16 17  39.46 

1616  9.83 
16  14  39.85 
1613  9.69 
161139.66 
1610  9.63 

16  840.11 
16  711.17 
16  5  43.03 
16  4  15.85 
16  2  49.62 

16  125.10 
16  0  1.87 
15^40.30 
15  57  20.56 
1556  2.83 

1554  47.27 
1553  34.03 
15  52  23.24 
155115.05 
1550  9.61 

1549  7.04 
1648  7.44 
154710.92 
154617.59 
154527.53 

1544  40.80 
1543  57.48 
15  4317.61 
154241.24 
15  42  8.40 


Apparant 

Deouiuitlon 

at 

Transit. 


Kor. 


Semi 


o     /     // 

-23  349.3 
23  4  23.8 
23  4  52.1 
23  514.1 
23  529.8 

-23  539.2 

23  542.4 

23  5  39.5 

23  530.5 

23  515.8 

-23  4  55.3 

23  4  29.4 

23  3  58.2 

23  321.9 

23  240.9 

k23  155.4 
23  1  6.8 
23  012.5 
225915.7 
225815.9 

-225713.5 
2256  9.0 
2255  3.0 
22  53  55.6 
22  52  47.5 

-22  61  39.3 
2250  31.6 
224924.8 
224819.6 
224716.6 

-224616.3 
224519.0 
22  44  25.5 
22  43  36.4 
22  42  52.0 

-224212.9 
224139.2 
2241  11.5 
224050.1 
22  40  35.4 


154139.12-224027.5 
154113.40'  2240  26.9 
164051.25;  224033.5 
1540  32.69!  224047.6 
154017.72   2241   9.3 

1540  6.30-224138.7 
1539  58.43-224215.8 


Par.  diam 


## 


rt 


8.T.of 
Sem. 
Paas. 
Mer. 


17.2     9.^  0.71 

17.3 

17.4 

17.5. 
17.d 


9.9  0.71 
9.9  0.72 

10.0 

10.0 


17.6  10.0 


17.7 
17.7 

17.81 


10.1 
10.1 
1 0.210.74 


17.9  10.8 


17.9 

18.0 

18.1 

18.1 

18.21 

18. 

18.2 

18.2 

1&2 

18.2 

18.2 
18.2 
18.2 
18.2 
16.2 

18.2 
18.1 
18.1 
18.1 
17.0 

17.8 
17.8 
17.7 
17.6 
17.6 

17.5 
17.4 
17.3 
17.2 
17.1 

17.0 
16.9 
16.8 
16.7 
16.6 

16.5 
16.4 


0.72 
0.73 

0.73 
0.73 
0.74' 


0.74 


10.2^0.74 
10.3  0.74 
10.30.75 
10.3  0.75 


10.4 


0.75 


10.4  0.75 
10.4  0.75  [ 
10.4  0.75 
10.4  0.75 
10.4  0.76 


10.4 
10.4 
10.4 
10.4 
10.4 

10.3 
10.3 
10.3 
10.2 
10.2 

10.8 
10.1 
10.1 
10.0 
10.0 

10.0 
9.9 
0.9 
9.6 
9.8 

9.7 
9.6 
9.6 
9.5 
9.5 

9.5 

9.4 


0.75 
0.75 
0.75 
0.75 
0.75 

0.76 
0.74 
0.74 
0.74 
0.74 

0.74 
0.74 
0.73 
0.73 
0.73 

0.72 
0.72 
0.71 
0.71 
0.70 

0.70 
0.70 
0.70 
0.69 
0.69 

0.68 
0.68 


MARS,   1890. 


403 


FOR  TRANSIT  AT  WASHINGTON, 

Dale. 

Heftn 

Time 

of 

Truisit 

h    m 
859.8 

Apparent 

R.  Ascenaioo 

at 

Transit. 

▲nparont 

DeclinaUoD 

at 

Transit. 

Ilor. 
Par. 

n 

16.5 

Semi- 
(liaiu. 

S.T.of 
8em. 

Mer. 

I>ate. 

Mean 
Tinui 

Transit. 

Apparent 

IS.  AHC4*nHi(»ii 

.It 

Tninsit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
dtam. 

aT.of 

Sem. 
Pass. 
Mer. 

July  1 

h  m     8 
1540   6.30 

0      t       tt 

-224138.7 

I* 

9.5 

0.68 

Aug.  1 5 

h    m       h    m     H 
6  47.9  162516.19 

Q       1        II 

-24  49  51.8 

It 
11.9 

ti 

6.8 

0.49 

9 

855.8 

1539  58.43 

22  4215.8 

16.4 

9.4 

0.68 

16 

645.9  162713.94 

24  53  38.8 

11.8 

6.7 

0.49 

3 

851.8 

153954.11 

22  43   0.8 

16.3 

9.3 

0.67 

17 

644.0  1629  13.61 

24  57  23.6 

11.7 

6.7 

0.49 

4 

847.8 

153953.31 

22  43  53.6 

16.2 

9.2 

0.67 

Id 

642.1 

16  31  15.17 

25    1    5.8 

11.6 

6.6 

0.48 

5 

843.9 

1539  56.03 

2244  54.2 

16.1 

9.2 

0.66 

19 

6  40.2 

16  33  18.59 

25   4  45.2 

11.5 

6.6 

0.48 

6 

840.1 

1540  2.22 

-22  46  2.7 

16.0 

9.1 

0.66 

20 

6  38.4 

16  3523.83 

-25  821.6 

11.4 

6.5 

0.48 

7 

836.3 

1540  11.88 

22  4719.0 

16.9 

9.0 

0.65 

21 

6  36.6 

16  37  30.87 

25  1 1  54.5 

11.4 

6.4 

0.48 

6 

832.6 

15  40  24.99 

22  48  43.2 

15.8 

9.0 

0.65 

22 

6  34.8 

16  39  39.64 

251523.6 

11.3 

6.4 

0.47 

9 

829.0 

154041.52 

2250  15.1 

15.7 

8.9 

0.64 

23 

6  33.0 

164150.10 

2518  48.5 

11.2 

6.3 

0.47 

10 

825.4  1541    1.44 

22  5154.7 

15.5 

8.9 

0.64 

24 

631.3 

16  44   2.23 

2522   9.0 

11.1 

6.3 

0.47 

n 

821.8  154124.72 

-22  53  42.0 

15.4 

8.8 

0.63 

25 

6  29.6 

16  46  16.01 

-252524.9 

11.0 

6.3 

0.46 

12 

818.3 

154151.35 

22  55  36.9 

15.3 

8.7 

0.63 

26 

6  27.9 

164831.38 

25  28  35.7 

11.0 

6.2 

0.46 

13 

814.9 

154221.31 

22  57  39.4 

15.2 

8.7 

0.63 

27 

626.2 

1650  48.32 

253141.1 

10.9 

6.2 

0.46 

14 

811.5 

1542  54.58 

22  59  49.3 

15.1 

8.6 

0.62 

.28 

624.6 

16  53   6.78 

25  34  40.9 

10.8 

6.1 

0.45 

15 

8  8.2 

154331.11 

23  2  6.4 

15.0 

8.6 

0.62 

29 

6  23.0 

16  5526.74 

2537  34.9 

10.7 

6.1 

0.45 

16 

8  4.9 

1544  10.84 

-23  4  30.7 

14.9 

8.5 

0.61 

30 

621.4 

16  57  48.17 

-25  40  22.5 

10.7 

6.1 

0.45 

17 

8    1.7 

1544  53.75 

23   7    1.8 

14.8 

8.4 

0.61 

31 

619.8  17   0  11.03 

2543  3.6 

10.6 

6.0 

0.45 

18 

758.5 

1545  39.78 

23  9  39.6 

14.G 

8.3 

0.61 

Sept  1 

618.3!  17   2  35.30 

25  45  37.9 

10.5 

6.0 

0.44 

19 

7  55.4 

154628.91 

23  1224.0  14.5 

8.2'  0.60 

2 

6  16.8;  17   5   0.94 

2548   5.2 

10.4 

5.9 

0.44- 

20 

7  52.3 

154721.10 

23  15  14.7  14.4 

1 

8.2 

0.60 

3 

615.3 

17   7  27.94 

2550  25.3 

10.4 

5.9 

0.44 

21 

7  49.3 

154816.30 

-231811.5 

14.3 

8.1 

0.59 

4 

6  13.8 

17   9  56.28 

-25  52  37.8 

10.3 

5.9 

0.44 

22 

7  46.3 

15  4914.47 

l.y}\  I4.I    14.2 

8.0 

0.59 

5 

6  12.4  17  12  25.93 

25  54  42.7 

10.2 

5.8 

0.43 

23 

7  43.4 

155015.54 

23  24  22.2  14.1 

8.0 

0.58 

6 

611.0  17  14  56.86 

25  56  39.6 

10.2 

5.8 

0.43 

24 

7  40.6 

15  51  19.48 

23  27  35.G  14.0 

7.9 

0.58 

7 

0   9.G  17  17  29.06 

25  58  28.2 

10.1 

5.7 

0.43 

25 

7  37.8 

15  5226.22 

23  30  53.8  13.9 

7.9  0.57 

8 

6   8.2'  17  20   2.49 

26  0  8.2 

10.0 

5.7 

0.42 

26 

7  35.0 

1553  35.72 

-23  34  16.7 

13.8 

7.8  0.57 

9 

6   6.8  17  22  37.14 

-26    139.5 

10.0 

6.7 

0.42 

27 

7  32.2 

15  54  47.94 

23  37  43,9 

13.7 

7.7I 

0.56 

10 

6   5.5  1725  12.98 

1 

26   3   2.0 

9.9 

5.6 

0.42 

28 

7  29.5 

15  56  2.81 

2341  15.1 

13.6 

7.7 

0.56 

11 

6   4.2  17  27  49.99 

L 

26   4  15.4 

9.8 

5.6 

0.42] 

29 

7  26.9 

155720.29 

23  44  50.0 

13.5 

7.6  0.55 

12 

6   2.9,17  30  28.16 

26   519.4 

9.8 

5.6 

0.41  1 

30 

7  24.3 

1558  40.33 

23  48  28.2 

13.4 

7.6  0.55 

13 

6    1.6,  17  33   7.45 

26  6  13.9 

9.7 

5.5 

0.41 

1 

31 

721.7 

16  0  2.87 

-23  52  9.4 

13.3 

7.5  0.55 

14 

6   0.3  17  35  47.83 

-26  6  58.6 

9.7 

5.5 

0.41 

Aug.  1 

719.2 

16    127.87 

23  55  53.1 

13.2 

7.5  0.54 

15 

5  59.1   17  38  29.29 

26  7  33.3 

9.6 

5.5 

0.41 

2 

716.7 

16  2  55.30 

23  59  39.3 

13.1 

7.4 

0.54 

16 

557.0  1741  11.78 

1 

26   7  57.6 

9.5 

5.4 

0.41 

3 

714.3 

16   4  25.11 

24   327.4 

13.0 

7.4  0.54 

17 

5  56.G  17  43  55.28 

26   811.9    9.5 

5.4 

0.40 

4 

711.9 

16  557.26 

24   7  17.2 

12.9 

7.3  0.53 

1 

18 

5  55.4  17  46  39.76 

26   815.4    9.4 

5.4 

0.40 

5 

7   9.5 

16  7  31.73 

-24  11    8.4 

12.8 

7.3'  0.53 

19 

5  54.3  17  4925.18-26   8  8.1 

1 

9.3 

5.4 

0.40 

1 

6 

7   7.2 

16  9  8.47 

24  15  0.7 

12.7 

7.2]  0.53 

20 

553.1.1752  11.53 

26  7  49.9 

9.3 

5.3 

0.40. 

7 

7   4.9  16  10  47.45 

24  18  53.7 

12.6 

7.2'  0.52 

21 

5  51.9  17  54  58.75 

26   7  20.5 

9.2 

5.3 

0.39 

6 

7  2.7  161228.63 

24  22  47.3 

12.5 

7. 1 '  0.52 

22 

5  50.8'  17  57  46.82 

1 

26   6  39.7 

9.3 

5.3  0.39 

,           ^ 

7   0.5  16  14  11.99    242641.1   12.4 

7. 1  0.52 

1 

23 

5  49.7:  18   0  35.72 

26  5  47.4 

9.1 

5.2  0.39 

10 

1 

6  58.3 

161567.49-24  30  34.8  12.3 

1 

7.0  0.51 

24 

5  48.5  18   3  25.41 

-26  4  43.4 

9.1 

5.2  0.39 

11 

656.2' 1617  45.12    24  34  28.2  12.2 

6.9  0.51 

25 

547.4  18  615.85    26  327.6<   9.0 

5.3 

0.38 

12 

654.1;  16  1934.83   24  3820.9  12.1 

6.9  0.51 

26 

5  46.4  18   9   7.03'  26    159.8    9.0 

5.1 

0.38 

13 

652.0;  16  21  26.59;  24  42  12.5  I2.U 

6.8'  0.50 

27 

545.3  18  1158.90,  26   0  19.9    8.9 

5.1 

0.38 

14 

649.9 

1623  20.39 

24  46  2.9  11.9 

6.8'  0.50 

1 

28 

5  44.2  1814  51.44    255827.7    8.9 

1                          1                                                                                1 

,  5.1 

1 

0.38 

15 

647.9 

1625  16.19;-24  4951.8'  11.9 

6.8  0.50 

29 

5  43.2  18  17  44.64  -25  56  23.2    8.8 

1 

5.0 

0.37 

J 

IG 

.   6  45.9  16  27  13.94'-24  ri^  38.81  1 1 .8 

6.7  0.49 

30 

5  42.1   18  20  38.461-20  54   6.2    8.8 

5.0 

0.37 1 
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FOE  TEAITSIT  AT  WABHENTGTON. 

Data. 

Mean 

Tlma 

of 

Trantll 

Apparent 

R.Aaoeiiaion 

at 

Transit. 

Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

Polar 
S«ai. 
dlam. 

8.T.of 
Bern. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.Asoen8ion 

at 

Transit. 

Apparent 

DeeUnatlon 

at 

Traaait. 

Hor. 
Far. 

tt 
9.0 

Polar 
8eml. 
dlam. 

u 

91.6 

8.T.of 
Seva. 
Paso. 
Mer. 

a 
1.6t 

May  1 

h    m 
18  18.7 

h  m    • 
8054   0.56 

-17  57  6.8 

1.8 

u 

18.8 

s 
1.40 

Janel6 

h   m 
1515.3 

h  m    s 
80  57  80.89 

0       §       M 

-1763  60.9 

3 

18   9.1 

8054  81.31 

17  55  54.8 

1.8 

18.8 

1.41 

17 

1511.0 

80  57  7.65 

1754  59.5 

9.0 

91.7 

1.69 

3 

18   5.5 

30  54  41.39 

1754  44.9 

1.8 

18.9 

1.41 

18 

15  6.9 

80  56  53.68 

175611.0 

9.0 

91.7 

1.69 

4 

18    1.9 

8055  0.79 

17  53  38.3 

1.8 

18.9 

1.43 

19 

15  8.7 

805639.01 

176785.3 

9.1 

91.8 

1.63 

5 

17  58.3 

80  5519.51 

17  58  34.4 

1.8 

19.0 

1.43 

80 

14  58.5 

305633.64 

175848.4 

9.1 

91.9 

1.63 

6 

1754.7 

80  55  37.54 

-175133.3 

1.8 

19.0 

1.48 

31 

14  64.3 

8056  7.56 

-18  0  8.1 

9.1 

91.9 

1.64 

7 

17  51.0 

80  55  54.89 

17  50  34.9 

1.8 

19.1 

1.43 

88 

14  50.1 

305650.84 

18   184.6 

9.1 

99.0 

1.64 

8 

17  47.3 

80  56  11.53 

17  49  39.4 

1.8 

19.1 

1.43 

93 

14  45.9 

90  65  33.43 

18  349.4 

9.1 

98.0 

1.65 

9 

17  43.7 

80  56  87.47 

17  4846.9 

1.8 

19.3 

1.44 

84 

14  41.6 

30  65  15.36 

18  416.9 

9.1 

33.1 

1.65 

10 

17  40.0 

80  56  48.70 

17  47  57.8 

1.8 

19.3 

1.44 

96 

14  37.4 

3054  56.64 

18  546.8 

9.1 

98.1 

1.65 

11 

1736.3 

80  56  57.88 

-1747  10.4 

1.8 

19.4 

1.46 

36 

14  33.1 

805437.98 

-18  719.9 

9.1 

33.3 

1.66 

18 

17  38.6 

8057  11.01 

17  46  36.6 

1.8 

19.4 

1.45 

37 

14  88.9 

80  54  17.39 

18  853.9 

9.1 

38.9 

1.66 

13 

17  88.9 

80  5784.09 

17  45  45.8 

1.8 

19.5 

1.46 

38 

14  84.6 

80  53  56.69 

181030.8 

9.1 

99.3 

1.66 

14 

1735.8 

80  57  36.43 

1745  8.0 

1.8 

19.5 

1.46 

39 

14  80.3 

80  53  35.49 

181910.0 

9.1 

99.3 

1.67 

15 

1781.4 

80  57  48.03 

17  44  33.3 

1.8 

19.6 

1.47 

30 

14  16.0 

306313.69 

181351.3 

9.1 

99.4 

1.67 

16 

17  17.7 

80  57  58.90 

-1744    1.5 

1.8 

19.6 

1.47 

July  1 

14  11.7 

906861.31 

-181534.6 

9.1 

99.4 

1.68 

17 

17  13.9 

8058  9.08 

17  4338.9 

1.9 

19.7 

1.48 

3 

14   7.4 

305938.36 

18  17  19.9 

9.1 

99.6 

1.68 

18 

1710.1 

806818.40 

17  43  7.6 

1.9 

19.8 

1.48 

3 

14   3.1 

8058  4.86 

1819  7.1 

9.1 

99.5 

1.69 

19 

17   6.3 

80  5837.03 

17  4845.1 

1.9 

19.9 

1.48 

4 

13  58.8 

30  51  40.88 

189056.9 

9.1 

99.6 

1.69 

80 

17  8.6 

80  5834.91 

17  4885.9 

1.9 

19.9 

1.49 

5 

13  54.4 

80  51  16.85 

183847.1 

9.1 

89.6 

1.69 

81 

1658.8 

80  58  48.04 

-17  48  9.9 

1.9 

80.0 

1.49 

6 

1350.1 

805051.17 

-1884  39.7 

9.1 

99.^ 

1.69 

88 

1654.9 

80  58  48.4 1 

1741  57.1 

1.9 

30.0 

1.50 

7 

1345.7 

306036.59 

189633.9 

9.1 

98.7 

1.70 

83 

1651.1 

80  58  54.08 

17  4147.4 

1.9 

80.1 

1.50 

8 

1341.4 

30  4959.53 

189889.6 

9.1 

33.7 

1.70 

84 

1647.8 

805858.87 

17  4141.0 

1.9 

80.3 

1.51 

9 

1337.0 

30  49  33.00 

163036.8 

9.1 

98.8 

1.70 

85 

1643.4 

8059  8.97 

17  4137.7 

1.9 

30.8 

1.51 

10 

1333.6 

3049  6.01 

183885.4 

9.1 

33.8 

1.70 

86 

1639.5 

80  59  6.30 

-174137.7 

1.9 

30.3 

1.58 

11 

1338.8 

804838.59 

-1834  85.3 

9.1 

89.8 

1.71 

87 

1635.6 

8059  8.87 

17  4140.9 

1.9 

30.4 

1.68 

18 

13  83.8 

304810.76 

183696.3 

9.1 

99.9 

1.71 

38 

1631.7 

80  5910.68 

17  4147.3 

1.9 

30.5 

1.53 

13 

13  19.4 

80  47  48.53 

183888.4 

9.1 

98.9 

1.71 

89 

1687.8 

805911.73 

17  4156.9 

1.9 

30.6 

1.53 

14 

13  15.0 

304713.91 

184031.6 

9.9 

88.9 

1.71 

30 

1633.9 

805918.08 

17  48  9.7 

1.9 

80.6 

1.54 

15 

13  10.6 

80  46  44.94 

184335.6 

9.9 

99.9 

1.79 

31 

16  19.9 

8059n..55 

-17  4885.8 

1.9 

30.6 

1.54 

16 

13   6.8 

304615.64 

-1844  40.5 

9.9 

99.9 

1.79 

June  1 

16  16.0 

80  5910.38 

17  4845.0 

1.9 

30.7 

1.54 

17 

13   1.7 

80  45  46.08 

184646.8 

9.9 

93.0 

1.79 

8 

16  18.0 

80  59  8.38 

1743  7.4 

8.0 

30.7 

1.55 

18 

1857.3 

804616.11 

184858.5 

9.9 

93.0 

1.79 

3 

16  8.0 

80  59  5.57 

17  43  33.1 

8.0 

80.8 

1.55 

19 

1858.9 

80  44  45.93 

186059.3 

9.9 

93.0 

1.73 

4 

16  4.0 

8059  8.05 

17  44    1.9 

3.0 

30.9 

1.56 

80 

1348.5 

804415.50 

1663  6.5 

9.9 

93.0 

1.73 

5 

16  0.0 

80  58  57.77 

-17  44  33.8 

3.0 

81.0 

1.56 

81 

1844.0 

80  43  44.85 

-185614.1 

9^ 

93.0 

1.73 

6 

1556.0 

80  58  58.73 

17  45  9.0 

8.0 

31.0 

1.57 

38 

1839.6 

30  43 13.99 

185791.9 

9.9 

93.0 

1.73 

7 

1558.0 

80  58  46.93 

17  45  47.3 

8.0 

31.1 

1.67 

93 

1835.1 

80  48  43.95 

186999.9 

9.9 

93.1 

1.73 

8 

1548.0 

80  58  40.37 

17  4688.8 

3.0 

31.1 

1.58 

34 

13  30.7 

804311.75 

19   138.0 

9.9 

93.1 

1.73 

9 

1543.9 

305833.06 

17  4713.3 

3.0 

31.3 

1.58 

85 

1836.8 

804140.41 

19  3  46.0 

9.9 

93.1 

1.73 

10 

1539.8 

305834.99 

-1748    1.0 

8.0 

81.8 

1.59 

36 

1881.8 

8041   8.96 

-19  5  63.8 

9.9 

93.1 

1.74 

11 

15  35.8 

805816.17 

17  4851.8 

3.0 

81.3 

1.59 

37 

13  17.3 

304037.41 

19  8    1.5 

9.9 

93.1 

1.74 

18 

1531.7 

80  58  6.59 

17  4945.6 

3.0 

81.4 

1.59 

88 

18 19,9 

90  40  5.80 

1910  6.8 

9.9 

93.1 

1.74 

13 

1587.6 

80  57  56.87 

17  5048.4 

8.0 

31.4 

1.60 

99 

18  8.4 

80  3934.U 

19 19 15.7 

9.9 

93.1 

1.74 

14 

1583.5 

80  57  45.38 

17  5148.3 

8.0 

81.5 

1.60 

30 

18  3.9 

3039  3.45 

1914  99.1 

9.9 

93.1 

1.74 

15 

15  19.3 

80  57  33.43 

-17  58  45.1 

8.0 

81.5 

1.61 

31 

1 1  59.4  30  38  30.76 

-191698.0 

9.9 

93.1 

1.74 

16  15  15.8(805780.891-17  53  50.9 

8.0  81.61 1.61 1 

Aug.  1  1 1  55.0'  80  37  50.09-19  18  33.1 

9.9  93.  |1 

1.74 

JUPITER,   1890. 


405 


FOB  T&ANSIT  AT  WASHINGTON. 


Date. 


Ang.  1 

3 
4 

6 

6 
7 

8 


lime 
Tnnait 


1138.7 
1198.3 
U83.e 


at 

TnaaH. 


S    ^m]   b  m    i" 

1155.0  203769.091-19 

1150.5  903797.46 

1146.1  203655.89 

1141.6  903624.41 
1137.1  903553.04 


11 
19 
13 
14 
15 

16 
17 
18 
19 
90 

91 
99 
93 
94 

95 

96 
97 
98 
99 
30 

31 
Septal 
9 
8 
4 

6 
6 
7 
8 
9 

10 
11 
19 
13 
14 

15 
16 


1110.5 


903591.79 
9034  50.69 
9034  19.77 


9  1119.3  203349.05 
10  II 14J  9033 18.54 


90  39  48.98 


AmMMiit 

DeoBiMtioii 

at 

TnuMit. 


o    #     « 
1833.1 

192037.5 

192941.1 

19  94  43.8 

199645.4 


Hor. 
Par. 


Polar 


11  6.0  903918.98 


11    1.6 
1057.9 


90  31 48.57 
9031  19.17 


•199846.0 
19  30  45.5 
193943.8 
193440.7 
193636.3 

-193830.5 
194023.2 
194914.3 
1944  3.6 
194551.3 

M94737J 
194^91.2 
1951  3.2 
195943.3 
1954  91.4 

-195557.5 
909737.88  195731.3 
9097  12.96    1959  3.0 


1059.8  903050.11 

1048.4  903091.41 
1044.0  209953.09 
1039.6  909925.17 
1035.2  909857.67 
1030.8  909830.61 


9098  4.00 


90  2C  47.14 


902622.55   90   159.8 


1096.4 
1099.1 
10  17.7 
10  13.4 
10  9.1 

10  4.7 
10  0.4 

956.1 

951.8 

947.5 

943.2 
939.0 
934.7 
930.4 
996.9 

999.0 
917U) 
913.6  909157.71 


9  9.4 


909558.51 
909535.04 
909519.13 
9094  49.82 
9094  28.12 

9094  7.03 
909346.56 
909326.73 
9093  7.57 
20  22  49.08 

90993I.S 
909914.131 


90  039.5 


90  91  49.00 


9  5.9  209197.01 


9  1.0 
856.8 
869.7 
848.6 
844.5 

840.4 
836.3 


9091  19.76 
909050.97 
909046.53 
909034.55 
909093.34 

202019.91 
9090 


-90  394.7 

90  4  47.9 

90  6  7.4 

90  795.3 

20  840.6 

-90  953.5 
9011  4.0 
901911.9 
90  13  17.3 
2014  20.1 

1520.4 
20  16 18.0 
90  17  13.1 
2018  6.6 
201855.3 

-90  I!) 49.4 
902096.8 
2091  8.5 
209147.5 
209993.7 

-909957.1 
3.97U90  93  97.81 


9.2 
2.2 
9.2 
9.9 
9.2 

9.9 
9.9 
9.9 
9.9 
9.2 

9.9 
9.2 
9.9 
9.9 
9.2 

9.9 
9.2 
2.1 
2.1 
2.1 

9.1 
9.1 
9.1 
9.1 
9.1 

9.1 
9.1 
9.1 
9.1 
9.1 

9.1 
9.1 
9.1 
9.1 
9.1 

9.1 
9.1 
9.1 
9.1 
9.1 

9.1 
9.1 
9.0 
9.0 
9.0 


93.1 
93.1 
93.1 
93.1 
93.1 

93.1 
93.1 
93.1 
93.1 
93.0 

93.0 
93.0 
93.0 
99.9 
99.9 

99.9 
99.9 
99.8 
92.8 
99.8 


99.7 
99.7 
99.7 
99.6 
99.6 

99.6 
99.5 
99.5 
29.4 
99.4 

29.3 
99.3 
99.9 
99.2 
99.1 

99.1 
92.0 
99.0 
91.9 
91.9 

91.8 
21.8 
21.7 
91.7 
91.6 


^TM 


Mor. 


9.0  91.6 
9.0191.61 


.74 
.74 
.74 
.74 
.74 

.74 
.74 
.74 
.74 
.74 

.73 
.73 
.73 
.73 
.73 

.73 
.73 
.79 
.79 
.79 

.79 

.79 
.71 
.71 
.71 

.71 

.70 
.70 
.70 
.69 

.60 
•60 
.68 
.68 
.68 

.67 
.67 


3eptl6 
17 
18 
19 
90 

91 
92 
23 
24 
25 

26 
97 
98 

99 
30 


.66 
.65 


.64 
.64 
.64 


.63 


Data. 


Oot 


Time 
of 

Xranaitl 


▲pparvBt 
B.XioeaaicMi 


at 

Tranait. 


1 
9 
3 
4 

5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 

17 
18 
19 
20 

21 
22 
23 
24 
95 

96 
97 

96 
99 
30 


31 
Nov.  1 


h   m 
836.3 

839.2 

828.1 

824.1 

820.0 

816.0 
812.0 
8  8.0 
8  4.0 
8  0.0 

756.1 
752.1 
748.2 
744.3 
7  40.4 

7  36.5 
7  32.6 
728.7 
7  24.9 
721.0 

7  17.2 
713.4 
7  9.6 

7  5.8 
7   2.1 

6  58.3 
654.6 
650.8 
647.1 
643.4 

6  39.7 
636.0 
6  32.4 
628.7 
625.1 

621.5 
617.9 
614.3 
610.7 
6  7.1 

6  3.5 
559.9 
556.4 
552.9 
549.3 

545.8 
649.3 


h  nn     a 
2020  3.27 

201954.41 

201946.34 

201939.06 

2019  32.fi3 


201926. 
201922.13 
20  19  18.10 
20  19  14.88 
20  19  12.46 

201910.86 
20  19  10.08 
201910.11 
20  19  10.95 
20  19  12.60 


98-20 


20  19  15. 
20  19  18.33 
201922.41 
201927.31 
20  19  33.01 


061-209538.1 
20  25  24.9 
20  25  8.9 
2024  50.1 
20  24  28.7 


2019  39.51 
20  19  46.82 
20  1954.93 
20  20   3.84 

2020  13.55 

20  20  24.07 
20  20  35.37 
20  20  47.46 

2021  0.34 
20  21  14.00 

202128.44 
202143.64 
20  2159.61 
202216.33 
20  22  33.80 

20  22  52.02 
20  23  10.97 
2023  30.65 
202351.06 
2094  19.18 


2094  34.021-20 
9024  56.56 
20  25 19.80 
20  25  43.73 
2026  a33 


909633.61 
909669 


A|ipar0Bt 

DMUnatloi] 

at 

Tnmait 


Q       I       II 

-20  23  27.8 
20  23  55.8 

2094  21.1 
20  24  43.6 

2095  3.3 


2520.3 
20  25  34.5 
20  25  45.9 

2025  54.5 
2096  0.4 

n9026  3.5 

2026  3.9 
2026  1.6 
202556.5 
20  25  48.7 


Hor. 


k2024  4.6 
2023  37.7 
2023  8.1 
20  22  35.9 
2022   1.0 

-202123.3 
90  20  43.0 
20  1059.9 
2019  14.2 
20  1825.8 

-2017  34.8 
2016  41.2 
2015  44.8 
20  14  45.8 
2013  44.2 

-201239.9 
20  1 1  33.0 
201023.5 
20  911.4 

90  7  56.71 


639.4 
90  519.6 
90  357.3 
90  939.4 
20   1   4.9 


-19  59  34.9 
56Ul968  9.6 


u 

2.0 
2.0 
2.0 
9.0 
2.0 

2.0 
9.0 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 

.8 
.8 
.8 

.8 


»» 
91.51 

21.4 

21.4 

91.3 

91.3 

91.2 
91.1 
91.1 
91.0 
90.9 

20.9 
90.8 
20.8 
20.7 
20.6 

20.6 
20.5 
20.4 
20.4 
'20.3 

20.2 
20.2 
20.1 
20.1 
20.0 

20.0 
19.9 
19.8 
19.7 
19.7 

19.6 
19.6 
19.5 
19.4 
19.4 

19.3 
19.3 
19.2 
19.1 
19.1 

19.0 
19.0 
18.9 
18.8 
18.8 

18.7 


.8lia7l 


8.T.al 


.63 
.69 
.69 
.61 
.61 

.61 
.60 
.60 
.59 
.59 

.58 
.58 
.57 
.57 
.56 

.56 
.55 
.55 
.54 
.54 

.53 
.53 
.52 
.52 
.51 

.51 
.50 
.50 
.49 
.49 

.48 
.46 
.48 
.47 
.47 

.46 
.46 
.45 
.45 
.44 

.44 
.43 
.43 
.42 
.42 

.41 
.41 
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SATURN,   1890. 


FOR  TRANSIT  AT  WASHDTGTON. 

Dftfca. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  AscenaioD 

at 

Transit. 

h    ni     8 
10  24  20.12 

Apparent 

Deoiinatiou 

at 

Transit. 

Hor. 
Par. 

n 

1.0 

Polar 
Senil- 
diam. 

9.1 

S.T.of 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DeoUnation 

at 

Transit 

Hor. 
Par. 

Polar 
Semi, 
diam. 

S.T.of 
Sem. 
Paaa. 
Her. 

Jan.  1 

h    m 
1536.6 

O       /        II 

+  1140   6.7 

8 

0.66 

Feb.  15 

h    m 
1229.0 

h    m     s 
10  13  39..34 

+12484.5.6 

II 

it 

9.4 

a 
0.69 

3 

15  32.5 

10  24  12.46 

1141    5.2 

1.0 

9. 1 1  0.66 

16 

1224.8 

10  13  20.95 

1250  34.2 

9.4 

0.69 

3 

1528.5 

1024    4.41 

1142   5.8 

1.0 

9.1  0.66 

17 

12  20.5 

10  13   2.54 

12  5222.5 

9.& 

0.69 

4 

1524.4 

1023  55.98 

1 1  43   8.4 

1.0 

9.1 

0.66 

18 

12  16.3 

101244.10 

12  54  10.5 

9.5 

0.69 

5 

15  20.3 

1023  47.17 

1144  13.1 

1.0 

9.1 

0.66 

19 

1212.1 

1012  25.66 

12  55  58.2 

9.5 

0.69 

6 

15  16.2 

1023  38.00 

+  11  45  19.8 

1.0 

9.2 

0.67 

20 

12   7.8 

10  12  7.22 

+12  57  45.6 

9.5 

0.69 

7 

15  12.1 

1023  28.46 

1 1  46  28.4 

1.0 

9.2 

0.67 

21 

12   3.6 

101148.79 

12  59  32.6 

9.5 

0.691 

8 

15  8.0 

10  23  18.56 

1 1  47  38.9 

1.0 

9.2 

0.67 

22 

1 1  59.3 

101130.39 

13    1  19.1 

9.4 

0.69 

9 

15  3.9 

10  23  8.30 

11  4851.4 

1.0 

9.2 

0.67 

23 

1155.1 

10  11  12.02 

13   3   5.1 

9.4 

0.69 

10 

14  59.8 

10  22  57.68 

1 1  50   5.7 

1.0 

9.2 

0.67 

24 

1150.9 

1010  53.69 

13   4  50.5 

9.4 

0.69 

11 

14  55.7 

102246.71 

+115121.9 

1.0 

9.2 

0.67 

25 

1 1  46.6 

10  10  35.42 

+  13   6  35.2 

9.4 

0.69 

12 

14  51.6 

10  2235.40 

1 1  52  39.8 

1.0 

9.2 

0.67 

26 

1 1  42.4 

10  10  17.22 

13   819.2 

9.4 

0.69 

13 

14  47.5 

10  22  23.76 

1 1  53  59.5 

1.0 

9.2 

0.67 

27 

1 1  38.2 

10   9  59.10 

13  10   2.5 

9.4 

0.69 

14 

14  43.3 

10  2211.78 

1 1  55  20.9 

9.2 

0.68 

28 

1 1  33.9 

10   941.06 

13  1144.9 

9.4 

0.69 

15 

14  39.2 

10  2159.48 

1156  44.0 

9.3 

0.68 

Mar.  1 

1129.7 

10   9  23.11 

13  1326.4 

9.4 

0.69 

16 

14  35.1 

102146.86 

+  1158   8.7 

9.3 

0.68 

2 

1125.5 

10   9   5.27 

+13  15  7.1 

9.4 

0.69 

17 

14  30.9 

10  2133.92 

11  59  34.9 

9.3 

0.68 

3 

1121.2 

10   8  47.55 

13  16  46.7 

9.4 

0.69 

18 

14  26.8 

102120.67 

12    1    2.7 

9.3 

0.68 

4 

11  17.0 

10   8  29.95 

13  1825.4 

9.4 

0.69 

19 

14  22.6 

1021    7.12 

12  2  32.0 

9.3  0.68 

5 

11  12.8 

10   8  12.49 

13  20   3.1 

9.4 

0.69 

1 

20 

14  18.4 

1020  53.28 

12   4   2.8 

9.3  0.68 

6 

11    8.6 

10   7  55.15 

13  2139.6 

9.4 

0.69 

21 

14  14.3 

10  20  39.16 

+  12   5  34.9 

9.3 

0.68 

7 

11    4.3 

10   7  37.98 

+  13  23  14.9 

9.4 

0.69 

22 

14  10.1 

1020  24.76 

12   7   8.5 

9.3  0.68 

8 

11    0.1 

10   7  20.97 

13  24  49.0 

9.4  0.69 

23 

14    5.9 

1020  10.09 

12  8  43.2 

9.3  0.68 

9 

10  55.9 

10   7   4.13 

132621.9 

9.4'  0.69 

1                   1 

24 

14    1.8 

10  19  55.17 

12  10  19.2 

9.3  0.68 

10 

1051.7 

10   6  47.46 

13  27  53.6 

9.4  0.69 

25 

13  57.6 

10  19  39.99 

12  1156.4 

9.4 

0.68 

11 

10  47.5 

10   6  30.98 

13  29  23.9 

9.4  0.69 

26 

13  53.4 

101924.57 

+  12  13  34.6 

9.4 

0.68 

12 

10  43.3 

10   6  14.70 

+13  30  52.8 

9.4 

0.69 

27 

13  49.2 

10  19   8.91 

12  15  13.9 

9.4 

0.68 

13 

10  39.1 

10   5  58.62 

13.3220.3 

9.4 

0.69 

28 

13  45.0 

10  1853.03 

12  16  54.3 

9.4  0.68 

14 

10.34.9 

10   5  42.76 

13  33  46.3 

9.4 

0.69 

29 

13  40.8 

10  1836.94 

1218  35.6 

9.4  0.68 

15 

10  30.7 

10   5  27.12 

13  35  10.8 

9.4 

0.69 

30 

13  36.6 

10  18  20.65 

12  20  17.7 

9.4 

0.68 

16 

10  26.5 

10   5  11.72 

13  36  33.8 

9.4 

0.69 

31 

1332.4 

10  18   4.16 

+1222   0.7 

9.4  0.69 

17 

10  22.3 

10   4  66.56 

+13  37  55.1 

9.3 

0.69 

Feb.  1 

13  28.2 

10  17  47.48 

12  23  44.4 

9.4  0.69 

18 

10  18.2  10   4  41.64 

13  39  14.9 

9.3 

0.69 

2 

1324.0 

10  17  30.62 

12  25  28.8 

9.4  0.69 

19 

10  14.0  10   4  26.98 

13  40.33.0 

9.3  0.68 ' 

3 

13  19.8 

10  17  13.59 

1227  13.9 

9.4  0.69 

20  10   9.8  10   4  12.59 

13  4149.4 

9.3  0.68 , 

4 

13  15.5 

10  16  5().40 

1228  5S).6 

9.4 

0.69 

21    10   5.6 

10   3  58.47 

1343   4.1 

9.3  0.68 

5 

1311.3 

10  16  39.06 

+  12  30  4.5.9 

1.1 

9.4 

0.69 

22  10    1.4 

10   3  44.62 

+13  44  17.0 

9.3 

0.68 

1 

6 

13   7.1 

10  1621.58 

12  32  32.<;     1.1 

9.4  0.69 

23 

9  57.3 

10   331.06 

134528.1 

9.3 

0.68 

7 

13   2.9 

10  16   3.9.") 

12  34  19.8     I.I 

9.4  0.69 

24 

9  53.2 

10   3  17.80 

13  46  37.4 

9.3 

0.68 

8 

12  58.6 

10  15  40.20 

12  36   7.3 

I.I 

9.4 

0.69 

25 

9  49.0 

10   3   4.84 

13  47  44.8 

9.3 

0.68 1 

9 

12  54.4 

10  1528  34 

12  37  55.2 

1.1 

9.4 

0.69 

26 

9  44.9 

10   252.19    134850.2 

9.2 

0.68 

10 

1250.2 

10  15  10.38 

+  12  39  43.3 

1.1 

9.4 

0.09 

27 

9  40.8  10   239.861+13  49  53.7 

1.0 

9.2 

0.68 

If 

1245.9 

10  14  52.32 

1241  31.6;    1.1 

9.4!  0.69 

28 

9  36.6  10   227.85    13  50  55.4 

1.0 

9.2 

0.68 

12 

1241.7 

I0I4  34.I8|    12 43 20. ll    1.1,    9.4,0.69 

29 

9  32.5  10   2  16.16    13  5155.0 

1.0 

9.2 

0.68 

13 

1237.5 

10  14  15.96 

1245   8.7     I.I     9.4' 0.69 

30 

9  28.4  10   2   4.80    13  52  52.7 

1.0 

9.2 

0.68 

14 

1233.2 

10  13  57.68 

12  46  57.2     l.l'    9.4' 0.69 

31 

9  24.3  10    15.3.78 

13  53  48.4 

1.0 

9.2 

0.67 

15 

1229.0 

10  13  39.34 

+  I2  48  45.H     I.I     9.4  0.69 

Apr.   1 

9  20.2110    143.10+13  54  42.1 

1.0 

9.2  0.67 

1 

16<  1224.8  10  13 20.954-12 50 :U.2     i.i     9.4  0.69 

2'   9  10.1' 10    132.76'+ 13 55 33.8'    l.O'   9.2!o.e7, 

SATURN,   1890. 


407 


FOE  TRANSIT  AT  WASHINGTON. 


Dat«. 


Apr.  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
1-2 
13 
U 
15 

16 
17 

18 
19 
20 


Mean 

Time 

of 

Transit. 


h    m 
920.2 

916.1 

912.0 

9   7.9 

9   3.9 

859.7 

855.6 
851.6 
847.5 
843.5 

839.4 
835.4 
831.3 
827.3 
823.3 

819.2 
8  15.2 
811.2 
8  7.2 
8   3.3 


21 ;  769.3 

22  7  55.3 

2.3;  7  51.3 

24'  7  47.4 

25  7  43.4 


Anparrai 

IwAacenikion 

at 

Tnaait. 


May 


26 
27 
2fi 

21)! 
30| 

1! 
2| 
3 

I 

4 

I 

I 
6 

I 

9 
10 


7  39.5 
7  35.5 
7  31.6 
7  27.7 
723.7 

7  19.8 
7  15.9 
7  12.0 
7  8.1 
7   4.2 

7  0,3 
6  56.5 
6  52.6 
618.7 
6  44.0 


Apparent 
Declination, 

at         I  Hor. 
Tranait.    '  Par. 


I 


Polar 
S«mi- 
diam. 


S.T.of 
S4>in. 
Pa«8. 
Mcr. 


h   m     s 


I 


/> 


fi 


10    143.10  +  13 
10    132.76 
10    122.77 


10    I  13.14!    135710.8'    1.0 
10    1    3.87    135766.2    1.0 


10 
10 
10 
10 
10 


054.96 
0  46.42 
0  38.24 
0  30.43 
023.00 


10   0  15.94 

10  0  9.28 

10  0   3.00 

95957.11 

95951.61 

9  69  46.53 
95941.8:) 
9  50  37.53 
9  59  33.63 
959  30.14 

9  6927.06-t- 
95024.38 
95022.11 
9  50  20.25 
950  18.80 


950  17.77  + 
950  17.141 
95016.92' 
0  50  17.11' 
0  50  17.71  j 

959  18.72  + 
0  5020.I.3J 
05021.05' 
05924.18 
0  5026.81 

05029.85  + 
9  50  33.28 
9  5937.12 
9  50  41.36 


0  50  46.00 


||<   6  41.0;   9  50  51.03  + 
pi   637.2'   9  5956.47- 
'10   0   2.30 
10   0   8.5.3 
10   015.15 


13    6  3.3.3 
)  14'   620.5* 


15:   6  25.7 


16 
17 


621.0 
6I8.1' 


10 
10 


I 
022.17  + 

0  29.57'+ 


54  42.1,  1.0 
5533.8  1.0 
5623.3;    1.0 


3  58  39.4 
3  59  20.5' 


i.O 
1.0 


35959.5    1.0 


4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 

4 
4 
4 
4 

4 
4 
4 
4 

4 

4 
4 
4 
4 
4 

4 
4 

4 
4 
4 


0  36.4    1.0 

1  II. I     1.0 


143.7 

2  14.1 
242.4 

3  8.4 
332.2 

3  63.7 

4  13.0 
4  30.1 
4  45.0 

4  57.6 

6  8.0' 
516.1 
522.1 
525.7 
627.1 

526.3 
523.2' 

5  1 7.0' 

6  10.4' 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

..0 

1.0 

1.0 
1.0 


5 


4  48.7 
4  34.5 
4  1 8.2' 
3  69.6 
3  38.0 


0.6     1.0 

..0 

1.0 
1.0 
1.0 
1.0 


I 

316.0 
250.0' 
223.6 
I  54. 1 
I  22.6' 


4   0  48.8 
4    0I2.0| 

3  .'iO  :)5.o' 

3  58  54.0 
3  57I2.H 

3  57  28.6, 
3  56  42.3' 


I 


1.0: 
1.0 
1.0' 
1.0, 
1.0 

I.O, 
1.0 

'•«; 

1.0 

1.0 

I 

1.0 

1.0 


9.2 
9.2 
9.2 
9.2 
9.1 

9.1 
9.1 
9.1 
9.1 
9.1 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
8.9 
8.9 
8.9 
8.9 

8.9 
8.9 

8.9 
8.8 
8.8 

8.8 
8.8 
8.8 
8.8 
8.7 


M 

0.67 
0.67 
0.67 
0.67 
0.67 

0.67 
0.67 
0.67 
0.67 
0.67 

0.66 
0.66 
0.66 
0.66 
0.66 

0.66 
0.66 
0.66 
0.66 
0.65 

0.65 
0.65 
0.65 
0.65 
0.65 

0.65 
0.65 
0.64 
0.64 
0.64 


8.7|  0.64 
8.7|  0.64 
8.7!  0.64 
8.7;  0.64 
8.7:  0.64 


8.7i  0.63 


8.6  0.63 
8.6  0.63 
8.6  0.63 
8.6'  0.63 

8.0  0.63 

8.6*  0.63 

8.5'  0.63 

8.51 0.62 

8.5;  0.62 

I 
8.5  0.62 

H.5  0.62 


Date. 


Mean      Apparent 
Time    R.  Aacenaiun 
of  at 

Tranait.      Transit. 


Apparent 
DecunatioD  < 

at  !  Hor. 

Transit.    1  Par. 


h   m 
N0V.I6' 1924.3 

17  1920.6 

18  10  16.9 
10  10  13.2 


20 

21 
22 
2:) 
24 

25 


19  9.5 


19 
19 


5.8 
2.1 


1858.4 
1854.7^ 
1851.0 


26  1847.3 

27,1843.5! 

28,1839.8; 

29 

30 


I 


Deo.  I 
2 
3 
4 

5 

6 
7 
8 
0 
10 

II 

12 

I 

13 

15 
16 

18 
10 
20' 

21 
22, 
2:) 
24 

25 

26* 

^^ 

28 
20 

30 

31 
32 


I 


1836.1, 
1832.3 

1828.6 
1824.8' 
I82l.0| 
18  17.2 
1813.5 

18  9.7' 
18  5.0; 
18  2.1 
17  58.3 
17  54.4 

I 
17  50.6 

17  46.8 

1743.0' 

I730.r 

17  35.3 

17  31.4 
17  27.6 
17  2:1.7 
1710.8 
17  16.0 

17  12.1 
17   8.2| 
17   4.3; 
17   0.4 
16  56.5 

16  52.6 
16  48.6 
l<;44.7 
1640.8 
16  36.8 

16  32.0 
1628.0 


h   m     s 
10  18.85 

10  34.37 
1040.56 

11  4.41 
II  18.93 

1133.12 

1 1  46.97 

12  0.47 
1213.62 
1226.43 

1238.80 
1250.98 

13  2.72 
13  14.10 
13  25.11 

13  35.76 
1340.03 

13  55.03 

14  5.46 
14  14.60 

14  23.36 
14  31.73 
14  39.72 
14  47.31 

14  54.51 

15  1.32 
15  7.72 
15  13.72 
15  19.33 
1524.53 

1520.33 
1533.72 
1537.71 
I54l.:)0 


O       I        It 

+71529.1 
7  14   6.0. 
7  12  46.9 
71129.0 
7  10  13.3 

+7  869.8 

7  748.6 

7  639.6 

7  532.8 

7  4  28.3 

+7  326.1 
7  226.2 
7  128.6 
7  0  33.4 
6  59  40.6 

4«  58  50.1 
6  58  2.1 
657  16.5 
6  56  33.3 
6  55  52.6 

+6  5514.4 
6  54  38.6 
6  54  5.3 
6  53  34.6 
653  6.5 

+6  52  40.8 

6  5217.7 

6  5157.2 

65139.3 

65123.9 

I 

+651  II. |! 

651    0.9| 

6  50  53.3; 

6  50  48.3* 


15  44.4e      650  45.8 


15  47.24 
15  49.60 
1551.56 
1553.11 
1554.25 


+6  50  45.9 
6  50  48.6^ 
6  50  5:1.0 
651  1.8 
651  12.2 


It 
0.9 

0.9 

0.9 

0.9 

0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
I.Oj 
1.0 
1.0 

1.0" 


!&T.ofi 
Polar  Sem.' 
Semi 


diam. 


Pi 
Mer. 


0.68 
0.66 


II 
8.1 

8.1 

8.1  0.58 
8.1 1 0.68 
8.2, 0.59 


\.%  0.( 


8.21 0.69 
8.2  0.69 


8.2 

8.2 
8.2 

8.2 
8.3 


0.59 
0.69 
0.69 

0.59 
0.69 


8.3  0.59 
8.3  0.59 
8.3  0.60 

8.3  0.60 
8.3, 0.60 
8.3'  0.60 

8.4  0.60 
8.4  0.60 

8.4  0.60 
8.4  0.60 
8.4  0.61 
8.4  0.61 

8.4  0.61 

8.5  0.61 
8.5  0.61 
8.5  0.61 
8.5  0.61 
8.5  0.61 

8.5  0.62 

8.5  0.62 

8.6  0.62 
8.6*  0.62 
8.6  0.62 

8.6  0.62 
8.6  0.62 
8.6  0.62 

8.6  0.62 

8.7  0.63 


1554.00   +6512.5.1     LO!   8.7  0.63 


1555.32 
1555.24, 
1554.74. 
15  53.84 

1552.54 
15  50.84 


6  5140.7 
6  51  58.8 
6  52  10.4 
6  52  42.5 


1.0 
1.0! 
1.0; 
1.0 


8.7|  0.63 
8.7, 0.63 

8.7  0.63 

8.8  0.63 


+€  53   8.2    1 .0:   8.8  0.63 
+6  53  36.5'    l.0<   8.8  0.6:) 


40d 


UKANUS,   1890. 


EOB  TBAKSIT  AT  W. 


;  :ii 


\QTas. 


Date. 


Jan.l5 
16 
17 
18 

10 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 

31 

Feb.  1 

2 

3 

4 

5 
6 

7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
96 
27 

28 

Mftr.  1 


Moah 

Time 

of 

Tnasit. 


Apparent 

R.AMenftioii 

at 

Transit. 


b    m 
17  56.3 

1752.4 

1748.5 

17  44.6 

1740.7 

17  36.6 
1732.9 
1729.0 
1725.1 
1721.2 

17  17.8 
17  13.4 
17  9.5 
17  5.5 
17    1.6 

16  57.7 
1653.7 
16  49.8 
1645.8 
1641.9 

16  37.9 
16  34.0 
1630.0 
1626.1 
1622.1 

1618.1 
16  14.2 
16  10.2 
16  6.2 
16  2.2 

1558.3 
1554.3 
1550.3 
1546.3 
1542.3 

1538.3 
1534.3 
15  30.3 
15263 
1522.3 

15  18.3 
15  14.3 
15 10.2 
15  6.2 
15  2.2 

14  58.2 
1454.1 


Apparent 

Oeounation 

at 

Transit. 


h  m    s 
13  39  37.32 

13  3940.27 

1339  43.02 

1339  45.56 

1339  47.88 

1339  49.99 
133951.89 
133953.57 
1339  55.05 
133956.31 

133957.36 
133958.19 
133958.81 
13  39  59.23 
133969.43 

133959.42 
133959.20 
133958.78 
133958.14 
133957.30 

133966.25 
133954.99 
133953.53 
133951.86 
133949.99 

1339  47.91 
13  39  45.63 
133943.15 
133940.48 
133937.60 

133934.52 
133931.26 
133927.79 
133924.13 
133920.28 

133916.24 
133912.01 
1339  7.60 
13  39  3.01 
133858.23 

133853.28 
133848.15 
13  38  42.85 
133837.38 
133831.75 

13  382.5.95 
13  38  19.99 


** 


-943  7.6 
9  43  22.8 
9  43  36.8 

943  49.6 

944  1.2 

-94411.5 
9  44  20.7 
9  44  28.6 
9  44  35.3 
9  44  40.8 

-9  44  45.1 
9  44  48.2 
944  50.1 
9  44  50. 
9  44  50.2 


8 


Hor. 
Par. 


Semi- 
diam. 


-9  44  48.5 
9  44  45.6 
9  44  41.5 
9  44  36.2 
9  44  29.7 

-9  44  22.0 
944  13.2 
944  3.3 
943  52.1 
9  43  39.8 

-9  43  26.4 
94311.8 
9  42  56.0 
9  42  39.2 
9  4221.2 

-9  42  2.1 
94141.9 
94120.6 
9  40  58.2 
9  40  34.7 

-9  40  10.1 
9  39  44.5 
9  3917.9 
93850.2 
93821.5 

-93751.8 
93721.1 
9  36  49.5 
936  16.9 
9  35  43.3 

-9  35  8.8 
-9  34  33.4 


«/ 
0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
.0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

0.5 
0.5 
0.5 
0.5 

0.5 
0.5 


.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 


S.T.of 
Sem. 
Pass. 
Mer. 


0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 


Date. 


Mar.  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
90 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 

Apr.  1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 


Hean 

Time 

of 

Transit 


Apparent 

B.Aaoension 

at 

Transit. 


h   m 
4  58.2 

4  54.1 

4  50.1 

4  46.1 

4  42.0 

4  38.0 
4  33.9 
4  29.9 
4  25.8 
4  21.8 

4  17.7 
4  13.7 
4  9.6 
4  5.6 
4    1.5 

357.5 
353.4 
349.3 
345.3 
341.2 

337.1 
333.1 
329.0 
324.9 
320.8 

316.7 
1312.6 
3  8.6 
3  4.5 
3  0.4 

256.3 
252.2 
24ai 
244.0 
239.9 

235.9 
231.8 
227.7 
223.6 
219.5 

215.4 
211.3 
2  7.2 
2  3.1 
159.0 

154.9 
150.8 


Apparent 
Deeunatloi 


itlon 
at 

Ttanait. 


h  m    a 
13  3825.95 

133819.99 

133813.87 

13  38  7.59 

1338   1.16 

1337  54.58 
1337  47.85 
13  3740.98 
13  37  33.96 
13  37  26.81 

133719.52 
1337  12.09 
13  37  4.54 
13  36  56.86 
13  36  49.05 

133641.13 
133633.09 
13  3624.94 
13  3616.68 
1336  8.31 

133559.85 
133551.28 
13  3542.62 
1335  33.88 
133525.05 

133516.14 
1335  7.15 
1334  58.09 
1334  48.97 
13  34  39.77 

1334  30.52 
1334  21.22 
1334  11.86 
13  34  2.45 
133363.00 

133343.51 
13  33  33.98 
133324.42 
133314.83 
1333  5.22 

133265.69 
13  3245.93 
13  32  36.27 
13  3226.60 
13  3216.93 

13  32  7.25 
13  3167.68 


O       I 

-935 


8.8 


9  34  33.4 
933  57.1 
93320.0 
93242.0 

-9  32  3.1 
93123.4 
9  30  42.9 
930  1.6 
92919.5 

-9  2836.7 
927  53.1 
927  8.8 
92623.7 
92538.0 

-424  51.6 
924  4.5 
92316.8 
92228.5 
92139.7 

-92050.2 
920  0.2 
919  9.7 
9  18  18.7 
91727.2 

-9  16  35.3 
91543.0 
9  14  50.3 
9  1357. 
913  3.7 

-912  9.9 
911  16.8 
91021.4 
9  926.8 
9  831.9 

-9  736.8 

9  641.6 

9  646.1 

9  4  50.5 

9  354.8 

-9  869.0 
9  2  3.1 
9  1  7.2 
9  0  11.2 
86916.2 

-86819.3 
-86723.4 


Hor. 
Far. 


u 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.6 
0.5 
0.5 
0.5 
0.6 

0.5 
0.5 
0.6 
0.5 
0.6 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.6 


II 


0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
.91 0.13 


.9 

.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 


.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 


8.T41I 


Pi 
Mer. 


0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 


30.13 
0.13 

i)0.13 
.910.13 
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FOB  TRANSIT  AT  W. 


roTON. 


Dat«. 


Apr.  16 
17 
18 
19 
20 

2\ 
«2 
23 
24 
25 

26 
27 

28 
29 
30 

May  1 
2 
3 
4 
5 

6 
7 

8 

U 

10 

II 
12 
13 
14 
15 

16 
17 
18 

19 
90 

21 
22 
23 
24 
25 

26; 

28 
29 
30 

31 


Umtk 

Tlm« 

of 

Tnjuit. 


li    m 
1150.81 

1 1  46.7 

1 1  42.6 

1138.5 

1134.5 

1130.4 
1126.3 
1 1  22.2 
11  18.1 
1114.0 

11  9.9 
II  5.8 
11  1.8 
1057.7 
1053.6 

1049.5 
10  45.4 
1041.4 
1037.3 
10  33.2 

1029.1 
1025.0 
1021.0 
10  16.9 
10  12.8 

10   8.8 

10   4.7 

10  0.6 

0  56.6 

952.5 

9  48.5 
944.4 
9  40.3 
936.3 
9  32.2 

928.2 
924.1 
920.1 
916.1 
9  12.0 

9  8.0 
9  4.0 
859.9 
855.9 
851.9 

847.8 


Appwoit 


Apparaii 
DmUbaUoh 


133157.581  -85723.4 
13  3147.93  86627.5 
133138.28     86631.8 


13  3128.65 
133119.04 

13  31  9.47 
133059.93 
13  3060.41 
13  3040.94 
133031.52 

133022.14 
133012.81 
1330  3.54 
132954.33 

132945.18 

132936.09 
13  2927.08 
132918.14 
13  29  9.28 
1329  0.49 

132861.79 
132843.18 
132834.66 
132826.24 
132817.91 

1328  9.68 
1328  1.56 
13  2753.55 
1327  45.64 
13  27  37.86 

132730.19 
1327  22.64 
13  27  15.21 
1327  7.92 
1327   0.76 

1326  53.72 
132646.83 
132640.08 
132633.47 
13  2627.00 

13  2620.68 
13  2614.52 
13  26  8.50 
1326  2.64 
13  2556.93 


864  36.2 
85340.7 

-«  52  45.5 
85150.4 
85055.5 
860  0.9 
840  6.6 

-«  48 12.6 
84718.9 
84625.5 
84532.5 
8  44  39.9 

-«  43  47.7 
84255.9 
842  4.6 
84113.8 
840  23.5 

-83933.6 
83844.4 
8  37  55.6 
837  7.4 
83619.8 

-«  35  32.9 
8  34  46.6 
834  0.9 
83315.9 
83231.6 

-«31  48.0 
831  5.1 
83023.0 
82941.7 
829   1.1 

-«  28  21.4 
827  42.5 
827  4.4 
82627.2 
82550.9 

-«  25  15.5 
824  41.0 
824  7.4 
823  34.7 
823  3.0 

132551.39|  -82232.2 


Hor. 
Par. 


Janeti  843.81 132546.00. -822  2.4 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.6 
0.5 
0.5 

0.5 
0.5 


SmbI' 


.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 


8.T.0I 


PaM. 
Her. 


0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 


Date. 


Jane  1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 


21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

July  1 
2 
3 
4 
6 

6 

7 

8 

9 

10 

11 
12 
13 
14 
16 

16 
17 


Tlnie 

of 

Xtansit 


h  m 
843.8 

839.8 

835.8 

831.8 

827.7 

823.7 
819.7 
815.7 
811.7 
8  7.7 

8  3.8 
769.8 
755.8 
751.8 
747.8 

7  43.8 
739.9 
736.9 
731.9 
728.0 

7  24.0 
720.0 
716.1 
712.1 

7  8.21 

7  4.2 
7  0.3 
656.4 
652.4 
64a5 

644.5 
640.6 
636.7 
632.8 
628.8 


at 

Tranaii. 


h  m     a 
132546.00 

132540.77 

132535.71 

132530.82 

132526.09 

132521.53 
132517.14 
132512.92 
1325  8.88 
1325  6.02 

1325  1.33 
1324  57.82 
1324  54.50 
132451.35 
1324  48.39 

132445.62 
132443.04 
132440.651 
13  24  38.44 
1324  36.42 

1324  34.60 
132432.97 
1324  31.53 
13  24  30.28 
132429.23 

13  24  28.37 
1324  27.71 
1324  27.24 
1324  26.97 
1324  26.891 

1324  27.01 
1324  27.32 
1324  27.82 
1324  28.52 
1324  29.42 


624.9  1324  30.51 


621.0  1324  31.80 

617.1  1324  33.28 

613.2  1324  34.96 
6  9.3  1324  36.84 

6  6.4  1324  38.92 
6  1.5,1324  41.19 
557.6  13  24  43.65 
5  53.7J  13  24  46.31 
549.9,1324  49.17 


Appamii 
BeoUnatioB 


at 

Tranaii. 


o    # 
-822 


ft 
2.4 


82133.5 
821   5.6 

82038.8 
82012.9 

-81948.1 
81924.3 
819  I A 
81839.8 
81819.1 

-81750.5 
817  41.0 
81723.6 
817  7.2 
81652.0 

-81637.9 
81624.9 
81613.0 
816  2.3 
81552.8 

-81544.3 
81537.1 
81530.9 
81526.0 
81522.2 

-8  15 19.5 
81518.0 
81517.7 
8 15 18.5 
81520.5 

-81523.7 
81528.0 
81533.5 
81540.1 
8  15  47.9 

-8 15  56.9 

816  7.0 
8  16 18.3 
81630.7 
8  16  44.3 

-81669.1 
81715.1 

8 17  32.2 

8 17  50.4 

818  9.81 


546.0,1324  62.82  -61831X9 
642.1.1324  65.471 -6 186Ul  0.6 


0.6 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
OJ 
0.5 

0.5 


.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 

.9 
.9 

.9 
.8 
.8 


.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 


KTM 


.8 
.8 


0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.12 

0.12 
0.18 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.18 
0.12 
0.12 
0.12 


0.12 
0.12 
.81 0.12 
0.12 
0.12 


^ 


.8;  0.18 
.8.0.18 


410 


NEPTUNE,   1890. 


FOB  TRANSIT  AT  WASHINGTON. 

Date. 
Jau.  1 

Meao 

Time 

of 

Trannit. 

b    m 
9  15.1 

Apparent' 

R.AjcensioD 

•t 

Tranait. 

Apparent 

Deolination 

at 

Transit. 

Hor. 
Par. 

0.3 

Semi- 
diain. 

II 
1.3 

8.T.of 
Sem. 
Pass. 
Mer. 

0.09 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.Aaoension 

at 

Transit. 

Apparent 

Deon  nation 

at 

Transit. 

Hor. 
Par. 

II 
0.3 

S.T.0I 
jSem. 

Semi-  Pass. 

diam.  Mor. 

b   m     g           0     ,     „ 
4    147.55  +  18  57  32.3 

Feb.  15 

h    m 
616.4 

h  m    8 
4    0   0.90 

0    1     II 
+18  54  59.8 

"1.      s      1 
1 .3  0.09 

9 

9  11.0 

4    142.51 

1857  20.7 

0.3 

1.3  0.09 

16 

612.5 

4   0    1.67 

18  55   5.8 

0.3 

1 .3  0.09 

3 

9   7.0 

4    137.57 

1857   9.3 

0.3 

1 .3  0.09 

17 

6   8.5 

4    0   2.58 

18  5512.2 

0.3 

1 .3  0.00 

4 

9   3.0 

4    132.73 

18  56  58.3 

0.3 

1.3;  0.09 

18 

6   4.6 

4    0   3.63 

1855  19.0 

0.3 

1 .3  O.Oi) 

5 

8  59.0 

4    127.99 

1856  47.6 

0.3 

1.3' 0.09 

19 

6   0.7 

4    0   4.82 

18  5526.2 

0.3 

1.3  0.09 

6 

855.0 

4    123.35 

+1856  37.2 

0.3 

1.3 

0.09 

20 

5  56.8 

4    0   6.15 

+185533.8 

0.3 

1  3  0.09 

7 

851.0 

4    1  18.83 

18  56  27.2 

0.3 

1.3 

0.09 

21 

5  52.9 

4   0   7.63 

185541.8 

0.3 

1.3  0.09 

8 

8  47.0 

4    1  14.42 

18  56  17.6 

0.3 

1.3 

o.m) 

22 

5  49.0 

4    0   9.21 

18  55  60.2 

0.3 

1.3  0.09 

9 

843.0 

4    1  10.11 

18  56  8.3 

0.3 

1.3 

0.09 

23 

5  45.1 

4    011.01 

1855  59.1 

0.3 

1 .3  0.09 ! 

10 

8  39.0 

4    1    5.92 

1855  59.3 

0.3 

1.3 

0.09 

24 

541.2 

4   0  12.91 

18  56   8.3 

0.3 

1.3 

0.09  i 

11 

835.0 

4    1    1.85 

+18  5550.7 

0.3 

1.3 

0.09 

25 

5  37.3 

4   0  14.96 

+  185617.9 

0.3 

1.3 

OM 

12 

831.0 

4    0  57.88 

18  5542.4 

0.3 

1.3 

0.09 

26 

5  33.4 

4   0  17.15 

18  56  27.9 

0.3 

1.3  0.(K> 

1 

13 

827.0 

4   0  54.03 

18  55  34.5 

0.3 

1.3 

0.09 

27 

529.5 

4   0  19.47 

18  56  38.3 

0.3 

1 .3;  0.09 

14 

8  23.0 

4   0  50.30 

18  5527.0 

0.3 

1.3 

0.09 

28 

525.6 

4    0  21.93 

1856  49.1 

0.3 

1 .3  0.09 

15 

8  19.0 

4   0  46.70 

18  55  I9.<^ 

0.3 

1.3 

0.09 

Mar.  1 

521.7 

4   024.54 

1867  0.3 

0.3 

1.3!  0.09 

16 

815.0 

4   0  43.22 

+1855  13.2 

0.3 

1.3 

0.09 

Sept  1 

17  34.9 

4  21    0.79 

+  195121.3 

0.3 

1.3  0.09 

17 

8  11.0 

4   0  39.86 

1855  6.8 

0.3 

1.3 

0.09 

2 

17  31.0 

4  21    1.75 

19  6120.5 

0.3 

1.3 

0.09 

18 

8  7.1 

4   0  36.63 

:855   0  9 

0.3 

1.3 

0.09 

3 

1727.1 

4  21    2.fd 

1951  19.4 

0.3 

1.3 

0.09 

19 

8  3.1 

4   0  33.52 

18  54  55.3 

0.3 

1.3 

0.09 

4 

I72;il 

4  21    3.26 

19  51J7.9 

0.3 

1.3  0.09  1 

20 

7  59.1 

4   0  30.54 

18  54  50.1 

0.3 

1.3 

0.09 

5 

17  19.2 

4  21    3.81 

19  51  16.2 

0.3 

1.3 

0.09' 

21 

755.1 

4   027.69 

+1854  45.3 

0.3 

1.3 

0.09 

6 

17  15.3 

4  21    4.22 

+  1951  14.1 

0.3 

1.3 

0.09 

22 

751.1 

4   024.97 

1854  40.9 

0.3 

1.3 

0.09 

7 

17  11.3 

4  21    4.49 

1951  11.7 

0.3 

1.3  0.09 

23 

7  47,2 

4   0  22.38 

1854  37.0 

0.3 

1.3 

0.09 

8 

17   7.4 

4  21    4.62 

1951    90 

0.3 

1 .3;  0.09 

1 

24 

7  43.2 

4   0  19.93 

1854  33.4 

0.3 

1.3 

0.09 

9 

17   3.5 

4  21    4.62 

19  51    5.9 

0.3 

1 .3|  0.09 

25 

7  39.2 

4   0  17.61 

18  54  30.3 

0.3 

1.3 

0.09 

10 

16  59.5 

4  21    4.46 

19  51    2.5 

0.3 

1 .3  0.09 

26 

7  35.2 

4    015.43 

+1854  27.5 

0.3 

1.3 

0.09 

11 

1655.6 

4  21    4.16 

+  19  50  56.8 

0.3 

1.3;  0.09 

27 

7  31.3 

4   0  13.38 

18  54  25.2 

0.3 

1.3 

0.09 

12 

1651.7 

4  21    3.73 

19  50  54.7 

0.3 

1.3  0.09 

28 

7  27.3 

4   0  11.46 

18  54  23.3 

0.3 

1.3 

0.09 

13 

16  47.7 

4  21    3.16 

19  50  50.3    0.3 

1 .3  0.09 

1 

2J) 

7  23.4 

4   0   9.69 

18  54  21.8 

0.3 

1.3 

0.09 

14 

16  43.8 

4  21    2.45 

19  50  45.6 

0.3 

1.3;  0.09 

30 

7  19.4 

4   0   8.05 

18  54  20.7 

0.3 

1.3 

0.0!) 

15 

16  39.8 

4  21    1.61 

19  50  40.6 

0.3 

1.3  0.09 

31 

7  15.4 

4   0   6.55 

+  18  54  20.0 

0.3 

1.3 

0.09 

16 

16  35.9 

4  21    0.63 

+  19  50  35.3 

0.3 

1.3 

0.09 ' 

Feb.  1 

7  11.5 

4   0   5.18 

1854  19.7 

0.3 

1.3 

0.09 

17 

1631.9 

4  20  59.51 

19  5029.7 

0.3 

1 .3  0.09 

2 

7   7.5 

4   0   3.96 

1854  19.9 

0.3 

1.3 

0.09 

18 

1628.0 

4  20  58.25 

19  50  23.8 

0.3 

1 .3  0.09 

1 

3 

7   3.6 

4   0   2.88 

18  54  20.4 

0.3 

1.3 

0.09 

19 

1624.0 

4  20  56.85 

19  50  17.5 

0.3 

l.3|0.09 

4 

6  59.6 

4   0    1.94 

185421.4 

0.3 

1.3 

0.09 

20 

1620.1 

4  20  55.32 

19  50  10.9 

0.3 

1.3  0.09 

5 

6  55.7 

4   0    1.13 

+  18  54  22.8 

0.3 

1.3 

0.09 

21 

16  16.1 

4  20  53.65 

+  19  50   4.0 

0.3 

1.3  0.09 

6!   6  51.7 

4   0   0.47 

18  54  24.7 

0.3 

1.3 

0.09 

22 

16  12.1 

4  20  51.85 

19  49  56.9 

0.3 

1.3  0.09 

1 

7,'   647.8 

3  59  59.95 

18  54  26.9 

0.3 

1.3 

0.09 

23 

16   8.2 

4  20  49.92    19  49  49.4 

0.3 

1.3  0.09 

8 

6  43.9 

3  59  59.57 

1854  29.6 

0.3 

1.3 

0.09 

24 

16   4.2 

4  20  47.86    19  4941.6 

0.3 

1.3*0.09 

9 

6  39.9 

3  59 .59.33 

1854  32.6 

0,3 

1.3  0.0«) 

25 

16  0.3 

4  20  45.6() 

19  4933.6 

1 

0.3 

1.3  U.Oil 

10 

6  36.0 

3  59  59.24 

+  18  54  36.1 

0.3 

1 .3  0.09 

26 

1556.3 

4^20  43.3:) +19  49  25.2 

0.3 

l..3'0.09| 

II 

632.1 

3  59  59.2!»    1854  40.0 

0.3 

1.3' 0.09 

27 

1552.3 

4  20  40.86j    19  49  16.5    0.3 

i.3'o.a»' 

J 

12*   628.1 

3  59  59.48    18  54  44.3 

0.3 

1 .3  0.09 

28 

15  48.3 

4  20  38.27    19  49   7.6*   0.3 

1.3  0.09 

13!   624.2 

359  59.81 

1854  49.1 

0.3 

1.3  0.09 

29 

1544.4 

4  20  35.56    19  48  58.4 

0.3 

1.3  0.09 

14'   620.3 

4   0   0.28 

1854  S4.2 

0.3 

1.3 

0.09 

30 

1540.4 

4  20  32.72 

19  48  48.9 

0.3 

1.3  0.09 

15    6  16.4 

4   0   0.90 

+1854  59.8 

0.3 

1.310.09 

Oct.    1 

15:16.4 

4  20  29.75+19  4839.2    0.3 

I.3i0.09 

16    6  12.5 

4   0    1.67 

+18  55  5.8 

0.3 

1.3!  0.09 

2 

15  32.4 

4  2026.66+19  4829.1    0.3 

1.30.09 

NEPTUNE,    1890. 
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FOB  TRANSIT  AT  WASHINGTON. 


Bate. 


Me*D 

Time 

of 

Transit 


Oct.  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
16 
19 
20 

31 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
Nov.  I 
2 
3 
4 

5 
6 
7 

8 
9 

10 

II 

12 

IS- 

14 


15 
16 


h    m 
5  36.4 

5  32.4 

528.4 

524.4 

520.4 

516.4 
512.5 
5  6.5 
5  4.5 
5  0.5 

4  56.5 
4  52.5 
4  48.5 
4  44.5 

4  40.4 

4  36.4 
4  32.4 
4  28.4 
4  24.4 

4  20.4 

4  16.4 
4  12.3 
4  8.3 
4  4.3 
4   0.3 

3  56.2 
352.2 
3  46.2 
3  44.2 
340.1 

336.1 
3  32.1 

3  28.0 
324.0 
3  20.0 

3  15.9 
311.9 
3  7.8 
3  3.8 
259.8 

256.7 
251.7 
247.6 
243.6 
2  30.5 

235.5 
231.5 


Aiqwrent 

R.ANoensioD 

at 

TraDsit. 


h  m     • 
2029.75 

20  26.66 

2023.44 

2020.10 

20  16.62 

2013.02 
20  9.33 
20  5.51 
20  1.57 
1957.52 


Apparent 

Deounation 

at 

Traoait. 


-1-19  4839.2 
19  4629.1 
19  4818.8 
19  48  8.2 
19  47  57.4 

'1-19  4746.2 
19  4734.8 
1947  2:).2 
19  47  11.3 
19  4659.2 


1953.35+1946  46.9 
1949.06  194634.3 
1944.66  I9462I.4 
19  40.15  1946  8.3 
1935.54;   19  4555.0 


I930.83'-I-I9 
I926.0l|  19 
1921.10,  19 
19  16.08,  19 
1910.951   19 


4541.4 
4527.7 
45  13.8 
44  59.6 
44  45.2 


5.73+19  44  30.6 

O.42I   1944  15.9 

1944    1.0 

19  43  45.9 

19  4330.6 


19 
19 

18  55.02 
18  49.54 
18  43.97 


1838.31 +19  43  15.2 


1832.57 
1826.74 


1942  59.6 
19  42  43.8 
1820.831  194227.9 
1814.84    19  4211.8 


18  8.79;+194l55.6 
18  2.67|  19  4139.3 
17  56.48  19  4122.9 
1750.22  1941  6.3 
17  43.90    19  40  49.6 


17  37.50+19 
1731.04'  19 
1724.52 
17  17.96 


17  11.35 


19 
19 
19 


40  32.7 
40  15.7 
39  58.7 
3941.6 
3924.4 


Hor. 
Par. 


17  4.69+19  39  7.1 
38  49.8 
38  32.3 
:)8  14.8 
37  57.2 


16  57.98, 
I65I.22I 
16  44.41 


19 
10 
19 
19 

1630.68+19  37  39.6 
1623.78+19  37  22.0 


I6  37..'i6 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3. 
0.3' 
0.3 

0.3, 
0.3! 
0.3 
6.3 
0.3 

0.3 
0.3 


IS.T.of 
I  Seui 

Semi-,  Paas. 

<Uain.!  Mer. 


ti 


.3 
.3 
.3 
.3 


II 
0.09 
0.09 
0.09 
0.09 


.3  0.09 


.3 


0.09 


3  0.09 


0.09 
0.09 
3t  0.09 


.3,  0.09 
.3  0.09 
.3  0.09 
0.09 
0.09 


.3 
.3 


0.09 
0.09 
0.09 
.3|  0.09 
.3  0.09 


.3 
.3 
.3 


.3  0.09 
.3;  0.09 
.3*  0.09 
.3  0.09 
.3'  0.09 


.3  0.09 
.3|  0.09 
.3  0.09 


.3 
.3 


0.09 
0.09 


.3  0.09 
0.09 
0.09 
0.09 


.3 
.3 
.3 


.3  0.09 

.3  0.09 
.3  0.09 
.3  0.09 
.3}  0.09 
.3  0.09 

.3  0.09 
.3  0.09 
.3  0.09 
.3  0.09 
.3'  0.09 


.3  0.09 
.3  0.09 


Apparent 

R.Aaoensioo 

at 

Tranait. 


26 
27 
28 

29 
30 

Deo.  I 
2 
3 
4 
5 

6 
7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 

20 

21 
22 

2:< 

24 

25 

26 
27 


1151.0 
1 1  46.9 
1 1  42.9 
1138.8 
1134.8 

1130.7 
1 1  26.7 
1122.6 
1 1  18.6 
1114.5 

1 1  10.5 
II  6.4 
II  2.4 
10  58.3 
1054.3 

10  50.2 
10  46.2 
10  42.2 
10 '38.1 
1034.1 

1030.0 
10  26.0 
1022.0 
10  17.9 
10  13.9 

10   9.8 

10   5.8 

10    1.8 

9  57.8 

9  53.7 

9  49.7 
9  45.7i 


28.   9  41.6 


29 
30 

31 
32C 


937.6: 
9  33.6| 

929.5 
925.5 


m     • 
1623.78 

16  16.65 

16  9.89 

16  2.90 

15  55.89 


1546.86+19 

1541.81 

1534.76 

1527.70 

1520.63 


15  13.56 
15  6.48 
14  59.40 
14  52.31 
14  45.23 

14  38.17 
1431.13 
14  94.10 
14  17.09 
14  10.10 


14   3.131+19 
13  56.18 
13  49.25 
13  42.36 
13  35.52 


13  28.71 
13  21.94 
13  15.22 
13  6.54 
13    1.90 

12  55.31 

1248.79 
12  42.33 
1235.93 
1229.60 

1223.32 
1217.11 
12  10.96 
12  4.89 
1158.89 


Apparent 

Deounation 

at 

Tranait. 


Hor. 


Semi. 


Par.  diam. 


+19  37  22.0 
19  37  4.4 
1936  46.7 
19  3629.0 
I936II.3 


35  53.6 
1935  35.9 
19  35  18.2 
19  35  0.6 
19  34  43.0 


+19  34  25.4 
1934  7.91 
1933  50.4 
1933  32.9 
19  3315.5 

+19  3258.2 
19  3240.9 
19  3223.8 
19  32  6.7 
19  3149.81 


3132.9 
19  31  16.1 
1930  59.4 
1930  42.9 
19  30  26.6 


+1930  10.3 
1929  54.3 
1929  38.4 
1929  22.6 
1929  7.0 

+1926  51.6 
1928  36.4 
192821.4 
1928  6.6 
1927  52.0 

+1927  37.6 
192723.4 
1927  9.4 
192655.7 
1926  42.2 


1152.98+192629.0 
1147.15  1926  16.1 
1141.40    19  26   3.3 


1 1  35.74 
1130.15 


1925  50.8 
1925  38.6 


It 
0.3 

0.3 

0.3 

0.3 

0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3j 

0.3 
0.3; 
0..3 
0.3 
0.3' 

0.3 
0.3, 
0.3 
0.3 
0.3 

O.3I 
0.3 
0.3' 
0.3 
0.3' 


1 124.651+192526.6    OJl 
II  I9.24'+19  25  15.01    0.3 


.3 
.3 


8.Tuif 
Bern.  I 
Paas. 
Her.. 


■ 
0.09 

0.09 

.3!  0.09: 
.3' 0.09: 

.3  0.09 ! 


.3  0.09 
.3  0.09 


.3 
.3 


0.09 
0.09 
.3!  0.09 

.3  0.09 
.3  0.09 
.3  0.09 
.3^  0.09 
.3  0.09 

.3  0.09 
.3!  0.09 
.3'  0.09 
.3'  0.09 
.3'  0.09 

.3;  0.09 
.3  0.09 
.3;  0.09 
.3: 0.09 
.3  0.09 


.3  0.09 
.3'  0.09 
.3|  0.09 
.3, 0.09 
.3|  0.09 

.3;  0.09 
.3  0.09 
.3  0.09' 
.3  0.09 , 
.3'  0.09 

.3  0.09 
.3  0.09 ; 
.3!  0.09 
.3|  0.09 
.3!  0.09 1 

.3  0.09. 
.3  0.09' 
.3  0.09 
.30.09' 
.3' 0.09 


.3  0.09 
.3  0.09 


PART    III 


PHENOMENA 


ECLIPSES,   1890. 


4ir> 


ECLIPSES   IN   1890 


III  the  year  1890  there  will  be  three  eclipses,  two  of  tlie  sun  and  one  of  the  idood,  and  a 
Lunar  Appulse. 

A  Lunar  AppuUe^  1890,  June  2,  the  moon  being  visible  at  Washington, 

d     b     m     8 

Greenwich  mean  t'l.ie  of  g  in  right  oscenhion,    2  18  19  44.6 

b     m 

Greenwich  mean  time  of  nearest  approach,  18  45.1 

Angle  of  position  of  fioint  of  nearest  approach  from  north  |>oint  167^  to  West 

The  nearness  of  the  approach  and  the  uncertainty  as  to  the  eflect  of  the  earth's  atraosphero 
render  it  doubtful  whether  the  moon  will  enter  the  shadow  of  the  earth  or  not 


\,—An  Annular  EdipK  of  the  Sun,  1890,  June  16-17,  invisible  at  Washington. 

ELEMEXTS  OF  THE  ECLIPSE. 

d     h     m      8 
Greenwich  mean  time  of  ^  iu  right  ascension,  June  )6  21  58  90.7 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon'8  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


b     m 

5  43 

M5 

23°  2  \  46.'6  N. 

23  36 

8.3  N. 

8.4 

54  4&0 

8  8 

Hourly  motions     10.40  and  132.1 1 


Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


It 


0    4J2  N. 

3  42.0  N. 
15  44.5 
14  54.7 


•    CIRCUMSTANCES  OF  THE  ECLIPSE. 


Ekrli|)8e  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Centml  eclipse  ends 
Eclipse  ends 


d     h     m 

June  16  18  55.0 
16  20  1.5 
16  21  58.5 

16  23  4a7 

17  0  55.2 


Longitado  from 
Grpenwich. 

13  55.6  W. 
32  25.5  W. 
30  31.2  E . 
101  25.8  £ . 
82  4a4  £. 


IMItade. 

0  43^5  N. 

5  3.9  N. 
36  40.4  N. 
18  43J3  N. 
14  23.9  N. 
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BOLIPSBS,   1890. 


IL— df  Partiid  Edxpw  of  Iht  Mwm,  1890,  November  25-26,  invirible  at  WaBbington;  bat  TMUe 
generally  m  Asia,  India,  and  the  Pacific  Ocean. 


ELEMENTS  OF  THE  ECLIPSE. 

i,    h 
Greenwioh  mean  time  of  f  in  right  ascclnsion,  November    26    1 

b    m     • 
Smi'a  right  ascenrion 

Moon's  rij^t  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


1    87 


16 

9    7J57 

Hourly  motion 

4 

9    7J57 

Hourly  motion 

2f 

0'37!4  8. 

Hourly  motion 

20 

1  20.4  N. 

Hourly  motion 

a? 

Sun's 

true  semidiameter 

56  55.9 

Moon 

's  true  semidiameter 

10.66 
134M 

0'2^1    8. 
9    0.1    N. 

16  lao 

15  90.0 


Moon  enters  penwnbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


Contacts  of  Shadow 
with  moon*!  limb. 


TIMES  OF  THE  PHASES. 
Greeawioh  Mean  Time. 

November  25  23  15.8 
26  1  25.4 
26  1  33.8 
26  1  42.1 
26    3  51.7 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


Waabington  Haaa  Time, 
d    h    m 
November    25  18    7.6 

25  20  l7Ji 

25  20  25.6 

25  20  33.9 

25  22  43.5 


First 
Last 


Aikj^les  of  poaitloii 
from  north  point. 

12*  to  W. 
20  to  W. 


The  moon  being  in  the  aenith  in  longitude 
from  Greenwioh  and  in  latitnde. 


155  48'  E. 
151  50  E. 


20    5  N. 

20    7  N. 


Magnitude  of  the  eclipse  =a  0.005,  ( moon's  diameter  «■  1  )• 


UL^A  Central  Ed^  of  the  Sm,  1890,  December  1 1,  invisible  at  Washmgton. 
This  eclipse  will  be  annular  at  the  beginning  and  end;  and  total  between  13^55".3  and 
16*'20™.5,  Greenwich  mean  time. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h    m     a 
Greenwich  mean  time  of  ^  in  right  ascension,  December  11  15  14  56.7 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor*  parallax 
Moon's  equa.  hor.  parallax 


h     m     a 
17  16  53.22 

23    5    2.3    S. 
23  35    6.0    S. 

8.7 
59    8.2 


Hourly  motions    11.03  and  152.85 

Hourly  motion  0  11.4  8. 

Hourly  motion  5  52.7  S. 

Sun's  true  semidiameter  16  15.0 

Moon's  true  semidiameter  16    6.1 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  ^t  noon 
Central  eclipse  ends 
Eclipse  ends 


December 


Oreenwieh 
Mean  Time. 

d    h    m 
11  12  28.3 

11  13  32.7 

11  15  14.9 

11  16  38.2 

n  17  42.7 


TjOngltode  froat 
Oreenwiflh. 

77  49!0  E . 

57  0.1  E . 
129  42^  E . 
142  45.6  W. 
164  59.0  W. 


lartHnda. 

i  ]6.'4  8. 
18  37.0  8. 
53  58.6  8. 
36  26.3  8. 
26  25J2S. 


The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the  accompany- 
ing charts,  from  which,  by  means  of  the  dotted  lines,  may  also  be  (bund  the  Greenwieh  time  of 
beginning  and  ending  within  fifteen  or  twenty  minutes. 


ECLIPSES,    1890. 
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BES8ELIAX  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 
OK  THE  SUN,  1890,  JUNE  16-17. 


GriM^nwich 

Mean 

Time. 


C(M>rdinatea  of 

CoBtre  of  Shadow  on 

Fuodaiijental  Plane. 


b  III 

18  50 

19  0 
10 
20 
30 
40 
50 

20  0 
10 
20 
30 
40 
50 

21  0 
JO 
20 
30 
40 
50 

22  0 
10 
20 
30 
40 
:yO 

23  0 
10 
20 
30 
40 
50 

0  0 
10 
20 
30 
40 
50 

1  0 


I- 


\  _ 


1 


1.60343 

1.51840 
1.43:^6 
1.34832 
1.26327 
1.17822 
1.09317 

1.00812 
0.92307 
0  83801 
0.75295 
0.66789 
0  58283 

-0.49777 
0.41270 
0.32763 
0.24256 
0.15749 
j  -0.07242 

*  -h0.01266 
0.09774 
0.18282 
0.26790 
0.35297 
0.43805 

+  0.52312 
0.60820 
0.69327 
0.77835 
0.86342 
0.94849 

+  1.03356 
1.11862 
1.20368 
1.28874 
1.37380 
1.45886 

+  1.54391 


+  0.01574 

+0.02699 
0.03823 
0.04946 
0.06068 
0.07189 
0.08309 

+0.09429 
0.10548 
0.11666 
0.12783 
0.13899 
0.15014 

+0.16128 
0.17241 
0.18353 
0.19464 
0.20575 
0.21685 

+0.22794 
0.23902 
0.25009 
0.26115 
0.27220 
0.28325 

+  0.29129 
0.30531 
0.31632 
0.32732 
0.33832 
0.34931 

+0.36029 
0.37126 
0.38222 
0.39317 
0.404 1 1 
0.41504 

+0.42597 


Gn*«>nwich 

MtMD 

Tiuif. 


Ii 

18 
19 
20 
21 
22 
23 
0 
1 


ni 

0 
0 
0 
0 
0 
0 
0 
0 


Los  ^  •'^ 

lor 
1  Mmut<>. 


+7.9295 
7.9296 
7.9297 
7.9298 
7.929H 
7.9298 
7.9298 

+7.9297 


Direction  of  Axia  of  Shadow. 

Badina  of  Ponombra 
and  Shadow  on 

Logoind 

Log  cos  {{ 

fi 

{ 

V 

+9.59882 

+9.96275 

282  2L3 

+0.56082 

+0.01488 

+9.59882 
9.59882 

+  9.96275 
9.96275 

284  51.3 
287  21.3 

+0.56084 
0.56087 

+0.01490 
0.01492 

9.59883 

9.96275 

289  51.3 

0.56089 

0.01494 

9.59883 

9.96275 

292  21.3 

0.56091 

0.01496 

9.59883 

9.96275 

294  51.3 

0.56093 

0.01498 

9.59884 

9.96275 

297  21.2 

0.56095 

0.01500 

+  9.59884 
9.59884 

+  9.96275 
9.96275 

299  51.2 
302  21.2 

+0.56097 
0.56099 

+0.01502 
0.01504 

9.59885 

9.96275 

304  51.2 

0  56101 

0.01506 

9.59885 

9.96275 

307  21.2 

0  56103 

0.01508 

9.59885 

9.96275 

309  51.2 

0.56104 

0.01510 

9.59886 

9.96274 

312  21.2 

0.56106 

0.01512 

+  9.59886 
9.59886 

+  9.96274 
9.96274 

314  51.2 
317  21.2 

+0.56107 
0.56109 

+0.01513 
0.01515 

9.59887 

9.96274 

319  51.2 

0  56110 

0.01516 

9.59887 

9,96274 

322  21.1 

0.56112 

0.01518 

9.59887 

9.96274 

324  51.1 

0.56113 

0.01519 

9.59887 

9.96274 

327  21.1 

0.56115 

0.01520 

+9.59888 
9.59888 

+9.96274 
9.96274 

329  51.1 
332  21.1 

+0.56116 
0.56117 

+  001521 
0.01522 

9.59888 

9.96274 

334  51.1 

0.56118 

0.01523 

9.59888 

9.96274 

337  21.1 

0.56119 

0.01524 

9.59889 

9.96274 

339  51.1 

0.56120 

0  01525 

9.59889 

9.96274 

342  21  1 

0.56121 

0.01526 

4-9.59889 
9.59889 

+9.96274 
9.96274 

344  51.1 
347  21.1 

+0.56122 
0.56123 

+  0.01527 
0  01528 

9.59890 

9.96274 

319  51.0 

0.56124 

0  01529 

9.59890 

9.96274 

352  21.0 

0.56125 

0  015:^ 

9.59890 

9.96273 

354  51.0 

0.56126 

0  01531 

9.59891 

9.96273 

357  21.0 

0.56126 

0.01531 

+  9.5989 1 
9.59891 

+  9.96273 
9.96273 

359  51.0 
2  21.0 

4-  0  56 127 
0  56127 

+  0.015:12 
0  01532 

9.59892 

9.96273 

4  51.0 

0.56128 

0.01533 

9.59892 

9.96273 

7  21.0 

0.56128 

0  015.-13 

9.59892 

9.96273 

9  51.0 

0  56128 

0.01533 

9.59893 

9.96273 

12  21.0 

0.56 1;>9 

0.015:M 

+  9.59893 

+9.96273 

14  50.9 

+0.56129 

+0.01534 

hop  ^  !f 

lor 
1  Minute. 


+7.0526 
7.0509 
7.0489 
7.0  46H 
7.0418 
7.0425 
7.0403 

+7.0382 


for 
1  Minute. 


+  1.1761 
1.1761 
1.1761 
1.1761 
1.1761 
1.1761 
1.1761 

+  1.1761 


Lo^  TttDffenta  of  A  ii;;li*ii  of  ( 'once— 
Pcnambra.  Shadow. 


+7.66295 
7.66295 
7.66294 
7.66294 
7.66294 
7.66294 
7.66294 

+7.66294 


+7.6608:^ 
7.66083 
7.66083 
7.66083 
7.66063 
7.66083 
7.66083 

+7.66083 
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PATH  OF  THE  ANNULUS  DURING  THB  ANNULAR  ECLIPSE 

OF  THE  SUN,  1890,  JUNE  16-17. 

Green  wiob 
Hean 
Time. 

Northern  Limit 

of 
Annulns  Path. 

Central  Line. 

Soathem  Limit 

of 
Annulns  Path. 

DoratioD 

of 
Annnlns 

on 

Central 

Liue. 

Latiiudc. 

IxiDgitade  from 
Greenwich. 

Latitade. 

Longitude  from 
Greenwich. 

Latitade. 

Longitude  fh>m 
Groeuwioh. 

3r.54.'0W. 

Limits 

-f-    5  ry'AM 

32  58.4  W. 

O           / 

+  5    3.9 

32**  25.5  W. 

O          / 

+  4  16.1 

m     8 

20^    5" 

10  55.8 

21  58.6 

10  47.9 

20  20.4 

10  39.9 

18  42.2 

3  23.5 

1 

10 

14  :i0.l 

15  39.8 

14  11.1 

14  30.6 

13  52.1 

13  21.3 

3  27.7 

15 

17     \.S 

11  19.6 

16  38.9 

10  21.5 

16  16.1 

9  23.4 

3  31.1 

20 

I  J)    ($.0 

7  53.3 

18  41.6 

7     1.8 

18  16.6 

6  10.2 

3  34.2 

25 

•^0  54.8 

4  57.8 

20  28.4 

4  10.8 

20    2.1 

3  23.8 

3  37.2 

30 

+22  31.2 

2  21.9 

+  22    3.8 

1  38  4  W. 

+  21  36.4 

0  54.9  W. 

3  40.0 

35 

2:i  58.{) 

0     1 .3  W. 

23  30.6 

0  39.4  E. 

23    2  3 

1  20.0  E. 

3  42.7 

40 

V?5  li).5 

2    9.2  E. 

24  50.5 

2  47.6 

24  21.5 

3  25.9 

3  4.^3 

45 

X.HJ  3:^  9 

4  12.3 

26    4.3 

4  48.5 

25  34.6 

5  24.7 

3  47.8 

50 

27  43  0 

6    9.8 

27  12.7 

6  44.1 

26  42.5 

7  18.4 

3  50.2 

55 

28  47.3 

8    2.8 

28  16.5 

8  35.3 

27  45.6 

9    7.7 

3  52.5 

21       0 

+  21)47  4 

9  52.5 

+29  16.0 

10  23.2 

+  28  44.6 

10  5:M) 

3  54.8 

5 

30  43.0 

II  39.7 

30  11.7 

12    8.7 

29  39.7 

12  37.7 

3  57.0 

10 

31  3(i.l 

13  25.1 

31     3.7 

13  52.4 

30  31.2 

14  19.8 

3  59.0 

15 

32  25.2 

15    9.3 

31  52.2 

15  35.0 

31   19.2 

16    0.7 

4     1.0 

20 

33  lo.y 

16  52.7 

32  37.4 

17  16.7 

32    3.9 

17  40.H 

4     2.8 

25 

33  53.3 

18  35.7 

33  19.3 

18  58  0 

32  45.3 

19  20.4 

4    4.5 

30 

+  34  32.(5 

20  18.7 

+  33  58.1 

20  39.4 

+  33  2:i.6 

21     0.0 

4    6.0 

35 

35    8.8 

22    2.3 

34  33.8 

22  21.2 

33  58.8 

22  40. 1 

4     7.4 

40 

35  41.8 

23  46.5 

35    6.4 

24    3.6 

34  30.9 

24  20.8 

4     8.6 

45 

3(i  II.H 

25  31.5 

35  35.9 

25  46.8 

35    0.0 

26    2.1 

4     9.6 

50 

m  :\H.H 

27  17.6 

:i6    2.4 

27  30.9 

35  26. 1 

27  44.3 

4  10.4   1 

55 

:*7    2.(» 

29    5.0 

36  25.8 

29  16.3 

35  49.1 

29  27.7 

X 

4  II.O 

• 

22      0 

+  37  23.3 

30  .'»3.8 

+  36  46.1 

31     3.1 

+  36    9.0 

31    12.4 

4  11.4 

5 

37  40.7 

32  44.4 

37    3.2 

32  51.6 

36  25.7 

32  58.7 

4  11.6 

10 

-J7  54.9 

34  3(>.8 

37  17.1 

34  41.8 

36  39.2 

34  46.8 

4  11.6 

15 

38    5.8 

36  31.2 

37  27.6 

36  AVJ 

36  49.5 

36  36.6 

4  11.3 

20 

38  i:*.2 

:)8  27.8 

37  34.8 

38  28. 1 

36  56.4 

38  28.5 

4  10.8 

25 

38  17.1 

40  26.7 

37  38.5 

40  24.7 

36  59.8 

40  22.7 

4  10.1 

30 

+  38  17.2 

42  28.3 

+  37  38.5 

42  23.8 

+  36  59.7 

42  19.3 

4    9.2  1 

35 

:J8  13.5 

44  32.8 

37  34.6 

44  25.7 

36  55.7 

44  18.6 

4    8.0 

40 

38    5.8 

46  40.5 

37  26.9 

46  30.7 

:w  47.9 

46  20.8 

4    6.6 

45 

37  5.3.7 

48  51.6 

,37  14.8 

48  39.0 

36  35.8 

48  26.4 

4     5.0 

50 

37  37.1 

51     6  8 

:w  58.3 

50  51.3 

36  19.4 

50  35.8 

4    3.1 

55 

37  15.1) 

53  26  6 

m  37.2 

• 

53    8.1 

35  58.5 

52  49.6 

4     1 .2 

1 

23      0 

+  36  41).5 

55  51.5 

+:i6  11.0 

55  29.9 

+  35  32.5 

55    8.2 

3  59.0 

5 

30  17.2 

58  22.4 

35  39.0 

57  57.4 

35    0.9 

57  32.4 

3  56.7   ! 

10 

35  38.5 

61    0.5 

35    0.8 

60  32.0 

34  2:).  1 

60    3.4 

3  54.1 

15 

34  52.4 

63  48.0 

34  15.3 

63  15.6 

33  38.2 

62  43.3 

3  51.4 

20 

33  58.0 

66  46.8 

33  21.8 

66  10.1 

:J2  45.5 

65  33.4 

3  48.5 

25 

32  53.3 

70     1.2 

32  18.1 

69  19.5 

31  43.0 

im  37.9 

3  45.3 

30 

+  31  35.3 

73  36.9 

+  31     1.7 

72  49.0 

+  30  28.2 

72     1.1 

3  41.9 

35 

21)  59. 1 

77  44.8 

29  28.0 

76  48.6 

28  56.9 

75  52.4 

3  :w.3 

40 

27  54.2 

82  47.6 

27  27.5 

81  38.4 

27    0.8 

80  29.2 

3  34.1 

46 

24  46.7 

90    1.3 

24  32.1 

88  20.8 

24  17.5 

86  40.4 

3  29.0 

Limita 

+  19  32.2 

101  59.6  E. 

+ 18  43.2 

101  25.8  E. 

+  17  53.7 

100  49.3  E. 
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BESSELIAN  ELEMENTS  OF  THE  CENTRAL  ECLIPSE 

OF  ' 

rn 

E  SUN,  1890,  DECEMBER  11. 

Co-ordinatea  of 

Badiua  of  Pennmbra 

Centre  of  Shadow  on 

Direction  of  Axie  of  Shadow. 

and  Shadow  on 

Uracnwicb 
Mean 
Time. 

h      m 

U  20 

Fuudanieutal  Plane. 

X 

y 

Log  gin  <l 

Logooe^ 

A* 

I 

/' 

-1.60552 

-0.22745 

-9.59320 

+9.96379 

186**  33.9 

+0.54866 

+0.00277 

ao 

1.51379 

0.24367 

9.59321 

9.96379 

189 

3.9 

0.54865 

0.00276 

40 

1.42205 

0.25988 

9.59322 

9.96378 

191 

33.9 

0.54864 

0.00275 

50 

1.33031 

0.27607 

9.59322 

9.96378 

194 

3.8 

0.54863 

0.00274 

13     0 

-1.2:J856 

-0.29225 

-9.59323 

+9.96378 

196 

33.8 

+0.54862 

+0.00273 

10 

1.11681 

0  30842 

9.59324 

9.96378 

199 

3.8 

0.54861 

0.00272 

•20 

1.05505 

0.32458 

9.59;J25 

9.96378 

201 

33.7 

0.54860 

0.00271 

no 

0  96:^29 

0.34073 

9.59326 

9.96378 

204 

3.7 

0.54859        0.00270 

40 

0.87152 

0.35688 

9.59327 

9.96377 

206  33.6 

0.54858  .      0.00269 

50 

0.77974 

0.37302 

9.59328 

9.96377 

209 

3.6 

0.54857 

0.00268 

14     0 

-0.6H796 

-0,38915 

-9.59328 

+9.96377 

211 

33.6 

+0.54855 

+0.00266 

10 

0.59617 

0.40526 

9.59329 

9.96377 

214 

3.5 

0.54853 

0.00265 

!         )iO 

0.50438 

0.42136 

9.59330 

9.96377 

216 

335 

0.54852  :      0.00264 

30 

0.41259 

0.43745 

9.59331 

9.96377 

219 

3.5 

0.54850  f      0.00262 

40 

0.32079 

0.45353 

9.59332 

9.96376 

221 

33  4 

0.51848        0.00261 

50 

0.22899 

0.46960 

9.59333 

9.96376 

224 

3.4 

0.54847        0  00259 

1 

1 

1 

'   15     0 

-0.13719 

-0.48565 

-9.59334 

+  9.96376 

226 

33.4 

+  0.54S45     +0.00257 

10 

-0.045:J8 

0.50169 

9.593»<5 

9.96376 

229 

3.3 

0.54843        0.00255 

20 

H- 0.04643 

0.51772 

9.59336 

9.96376 

231 

33  3 

0.5 184 1         0.00253 

30 

0.13824 

0.53375 

9.59336 

9.96376 

234 

3.3 

0.54839        0.00251 

40 

0.23005 

0.54977 

9.59337 

9.96375 

236  33.2 

0.54837        0  00249 

1         50 

0.32186 

0.56578 

9.59338        9.96375 

• 

239 

3.2 

0.54835        0.00247  : 

16     0 

+  0.11367 

— 0  5817H 

-9.59339 

+  9.96375 

241 

33.2 

+  0.548:«     +0  00245  : 

10 

0.50519 

0.59777 

9.59340 

9.96375 

241 

3.1 

0.54831         0.00243 

i         -0 

0.59731 

0.61371 

9.59341 

9.96375 

246 

33. 1 

0.54829        0.00241 

1         30 

0.68913 

0.62970 

9.59342 

9.96375 

249 

3.1 

0.54827         0.00238  . 

40 

0.78095 

0.64565 

9.59343 

9.96375 

251 

33.0 

0.54824  1      0.00236  ' 

50 

0  87277 

0.66159 

9.59343 

9.96374 

254 

30 

0.51822        0.00233 

'   17     0 

1 
+  0.96160     -0.67752 

-9.59344 

+  9.96374 

256 

33.0 

+0.51819     +0.002.30 

10 

1.05642         0.69313 

9.59345 

9.96374 

259 

29 

0.54817         0.00228 

i         20 

1.11824        0.70933 

9.59346        9.96374 

261 

32.9 

0.54811        0  00226 

30 

1.21006         0.72522 

9.59:M7         9.96374 

264 

2.9 

0.54811         0.00223 

40 

1.33188         0.74110 

9.59348 

9.96374 

266 

;i2.8 

0.5^1808        0.00220 

50 

+  1.42369     -0.75697 

-9.59349 

+  9.96373 

269 

2.8 

+  0.51805     +0.00217 

1     Gri'Miwirh 

LoK  '^  2 

Log^  y 

Lo« 

A^ 

Lot;  Tangenta  of  A  ngles  of  Conea — 

'         M'>an 

for 

for 

f« 

ir 

1          limo. 

1  MtnuU'. 

1  MiuuUv 

1  Mi] 

iiute. 

Penumbra. 

Shadow. 

I             h     ni 

12     0 

+7.9625 

-7.2107 

+  1 

.1760 

+7.67672 

+  7.67461 

13     0 

7.9626 

7.2090 

.1760 

7.67672 

7.67461 

14     0 

7.9628 

7  2073 

.1760 

7.67672 

7.67461 

15     0 

7.9629 

7.2056 

.1760 

7.67673 

7.67461 

16     0 

7.9629 

7.2039 

.1760 

7.67673  .        7.67462 

17     0 

7.9629 

7.2020 

.1760 

7.67673  1        7.67462 

18     0 

+  7  9629 

-7.2000 

+1 

.1760 

+7.67673       +7.67462  | 
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PATH  OF  THE  ANNULUS  AND  SHADOW  DURING  THE  CENTRAL  ECLIPSE 

OF  THE  SUN,  1890,  DECEMBER  11. 

Greenwich 

Northern  Limit  of  Annulns 

and 

Soathem  Limit  of  Urobral  Path. 

Central  Line. 

Soathem  Limit  of  Annuhis 

and 

Northern  Limit  of  Umbral  Path. 

Dnratiob 

of 
Annulna 

or         1 

Mean 
Time. 

Totality    i 
on         1 
Central 
Line. 

Latitude. 

Loufritude  from 
Greeuwicb. 

LaUtnde. 
—  18  37!o 

Longitadeftt>m 
Greenwich. 

Latitude. 
— 18  46!2 

LonKitiide  fh>m 
Groeuwioh. 

Li  mi  to 

—  18  26.6 

57    8.9  E. 

57    o!l  E. 

.56  53^2  E. 

m     H 

I3'»  35™ 

23  21.7 

67  23.0 

23  24.7 

66  59.7 

23  27.7 

66  36.4 

0  22.5 

40 

27  30.7 

74  28.4 

27  31.2 

74  19.2 

27  31.7 

74  10.1 

0  14.7 

45 

30  25.4 

79  10.6 

30  2G.2 

79    6.0 

30  26.9 

79     1.5 

0    9.1 

50 

32  51.2 

82  56.6 

32  51.7 

82  54.7 

32  52. 1 

82  52.9 

0    4.3 

55 

34  59.4 

86  12.5 

34  59.4 

86  12.4 

34  59.5 

86  12.4 

0    0.2 

14       0 

— :J6  55.4 

89  10.0 

—36  54.9 

89  11.2 

—36  54.4 

89  12.5 

0    3.5 

5 

38  42.0 

91  55.0 

38  41.0 

91  57.3 

38  40.0 

91  59.7 

0    6.9 

10 

40  21.1 

94  32.9 

40  19.6 

94  36.0 

40  18.1 

94  39.2 

0    9.9 

15 

41  53.5 

97    5.4 

41  51.5 

97    9.2 

41  49.5 

97  13.0 

0  12.7 

1 

20 

43  20.3 

99  35.3 

43  17.8 

99  39.5 

43  15.3 

99  43.8 

0  15.2 

25 

44  41.9 

102    4.1 

44  389 

102    8.7 

44  35.9 

102  13.4 

0  17.5 

30 

—  45  5H.7 

104  Xi.3 

—45  55.2 

104  38.2 

—  45  51.8 

104  43.1 

0  19.5 

35 

47  10.8 

107    4.1 

47    7.0 

107    9.1 

47    3.1 

107  14.1 

0  21.3 

40 

48  18.6 

109  37.5 

48  14.3 

109  42.5 

48  10.0 

109  47.5 

0  22.8 

45 

49  22.0 

112  14  5 

49  17.3 

1 12  19.4 

49  12.7 

112  24.3 

0  24.1 

50 

50  20.9 

114  55.6 

50  15.9 

115    0.3 

50  10.9 

115    5.0 

0  25.2 

55 

51   15.2 

117  41.4 

51   10.0 

1 17  45.8 

51     4.7 

117  50.2 

0  26.0 

15      0 

—52    4.9 

120  32.5 

—51  59.4 

120  36.4 

— 51  53.9 

120  40.4 

0  26.6 

5 

52  50.0 

123  29.4 

52  44.2 

123  32.8 

52  38.5 

123  36.2 

0  27.0 

10 

53  30.0 

126  32.5 

53  24.1 

126  35.3 

53  18.3 

126  38.1 

0  27.1 

15 

54    4.9 

129  42.6 

53  5^.9 

129  44.7 

53  53.0 

129  46.8 

0  26.9 

20 

54  34.2 

132  59.7 

54  28.2 

133    1.0 

54  22.3 

138    2.4 

0  20.5 

25 

54  57.7 

136  23.8 

54  51.8 

136  24.4 

54  45.9 

136  24.9 

0  25.8 

30 

—55  14.9 

139  55.2 

—55    9.2 

139  54.9 

—55    3.5 

139  54.6 

0  24.9 

35 

55  25.5 

143  33.6 

55  20.1 

143  32.5 

55  14.6 

143  31.4 

0  23.7 

40 

55  29  1 

147  19.1 

55  23.9 

147  17.3 

55  18.7 

147  15.4 

0  22.3 

45 

55  25.2 

151   11.6 

55  20.4 

151    9.2 

55  15.5 

151     6.7 

0  20.6 

50 

55  13.0 

155  II. 1 

55    8.7 

155    8.1 

55    4.4 

155    5.1 

0  18.6 

55 

54  51.8 

159  17.8 

54  48.1 

159  14.5 

54  44.3 

159  ll.l 

0  16.3 

16      0 

—54  21. 1 

163  32.1 

—54  18.0 

163  28.7 

—54  14.9 

163  25.2 

0  13.8 

5 

53  40.2 

167  55.3 

53  37.8 

167  52.0 

53  35.4 

167  48.7 

0  11.0 

10 

52  47.6 

172  28.3 

52  46.0 

172  25.5 

52  44.4 

172  22.7 

0    7.9 

15 

51  40.7 

177  I4.6E. 

51  39.8 

177  12.8  E. 

51  39.0 

177  II.OE. 

0    4.4 

20 

50  16.7 

177  40.1  W. 

50  16.6 

177  40.3  W. 

50  16.6 

177  40.5  W. 

0    0.4 

25 

48  30.5 

172    6.1 

48  31.1 

172    3.8 

48  31.7 

172    1.5 

0    4.1 

30 

—  46  10.0 

165  39.6 

—46  10.9 

165  3:).o 

—  46  11.8 

165  26.3 

0    9.4    ' 

35 

42  39.4 

157    8.9 

42  40.3 

156  50.9 

42  41.2 

156  33.0 

0  16.6   . 

Limito 

—  36  16.0 

142  57.6  W. 

—36  26.3 

142  45.6  W. 

—36  32.4 

142  40.7  W. 

CENTRAL  ECLIPSE 


NOXBrTTu  hour*  of  bc^innin^  and  r/i<iiru 
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li 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Moon. 


U        li        III 

Jainiarv 

February 

March 

April 

May 

June 

Julv  IG    7  41.3 

August  14  23  11.4 
Sc|>teuil)cr  13  14  44.8 
October  13  5  56.8 
November  1 1  20  29.4 
December    11   10    2.7 


20 

6  40.8 

January 

18 

17  19.5 

Febniary 

20 

3  53.2 

March 

18 

14  57.4 

April 

18 

3  10.3 

May 

16 

IG  49.5 

June 

First  Qnarter. 
iT     h 


lU 


27    3    8.2 

25  20  58.2 
27  16  24.4 

26  11  43^3 
2(>  5  25.7 
24  20  45.4 

July  24    9  3,5.8 

August  22  20  11.5 
Septcmlwr  21  4  57.2 
October  20  12  28.3 
November  18  19  36.4 
December    18    3  28.1 


Fall  Moon. 


Laat  Qnarter. 


41      h     m 


January 

February 

March 

5  12  28.6 

4    8   5;) 

6  1  39.2 

January 

February 

March 

April 

MSiy 

June 

4  16  16.3 

April 

4  4  0.7 
2  13  26.0 

May 

June 

July 

1  21  15.0 

July 

July  31     4  16.3 

August  29  11  26.8 
September  27  19  51.5 
October  27  6  33.7 
November  25  20  14.6 
December  25  12  48.8 


d 
13 
12 
13 
11 
10  23 


9 

8 


h     m 

13  24.5 

1  43J2 

10  56.5 

17  45.0 

13.4 

41.7 

34.9 


4 
11 


August 

September 

October 

November 

December 


6  21  10.5 
5  10  21J2 


5    3 
3  23 


15.1 

4.8 


3  20  18.4 


PERIGEE,  APOGEE,  AND  GREATEST  LIBRATION. 


A  pojrce. 


January 

Febmary 

Murrli 

March 

April 

May 

Juuo 

Julv 

August 

S(»ptouil»er 

October 

Noveml)er 

December 

December 


a 

5 
I 
I 
29 
26 
23 
20 


k 

18.9 
21.1 
10.5 
4.6 
0.9 
19.1 
10.3 


17  20.7 
13  23.2 
6.2 
20.9 
16.1 
13.3 
8.9 


10 
7 
4 
2 

30 


Perigee. 


January 

February 

March 

April 

May 

June 

July 

July 

August 

September 

October 

November 

December 


d  h 
19  21.6 
17  8.5 
9.8 
0.0 
5.3 
17.0 
21.3 


17 

13 

8 

4 

2 


31 
28 
25 
23 
18 
14 


6.3 

16.3 

22.7 

16.9 

0.9 

7.5 


Greatest  Libnition. 


January 

February 

March 

April 

May 

May 

June 

July 

August 

September 

October 

November 

l>ecembcr 


d  b 
13  18 
10  18 

9  20 


5 
2 


1 
3 


29  21 
26  23 


m 

28  E. 
59  E. 
23  E. 
15  E. 
33  E. 
5:}  K. 
55  E. 


25  4  54  E. 

22  8  44  E. 

19  1  5.3  E. 

15  15  48  E. 

II  2    0  E. 

8  13    9  E. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

October 

November 

December 


d  b 
25  19 
23  3 
23  4 
19  16 
16  7 
11  17 

9    7 


ni 

11  w. 

21  W. 

24  W. 

33  W. 

3  W. 

.50  vv. 

14  W. 


6    8  53  W. 

3  14    0  W. 

1  17  50  W. 
2J)  14  45  W. 
25  19  8  W. 
22    0    0  W. 


FORMULA  FOR  THE  LIBRATION  OF  THE  MOON. 
Put    /,  the  inrlination  of  the  moon's  equator  to  the  erliptic  (s=l^  28'.8), 

X^f  the  mean  longitude  of  the  moon's  asrending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  tho  moon's  equator, 
(\  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
A,  /?,  n',  i\\  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  m4K>n,  corrected 
for  parallax, 
X\  the  Helenorentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  dsscand- 
ing  node,  ^, 
«,  A,  XI '«  d  T  ^^^  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in   longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
f«>llowing  formulie,  in  connection  with  the  tables  given  on  pages  276  and  277  :  — 

A  X  =  —  0'.r,7  Hin  *>  (ft  —  ?>  ^ 
a  — =  sin  /  coH  (ft  —  '/)  [     ^^ 

Ian  /?  =  tan  /  sin    (ft  —  >)  ( 


Srr  tahlr,  pa^e  277. 


The  lihrntion  in  latitude      =  6  =  B  —  1^ 
The  lihration  in  longitude  ==  /   =s  >.'  —  d 

coH  0^  +  A  —  ft)  ^  .     .  eos  (a'  —  ft  ) 

COS  o'  cos  O 


A\n  C  =s  sin  i 
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ELEMENTS  I 

OR  ' 

rHE  PREDICTIO 

N^  OF  0 

CCULTATIONS. 

JANUARY. 

Thk  Stab's 

At  Conjumction  in  R.  A. 

Limiting 
Pandkls. 

Name. 

Mag. 

Red'na  IVoni 
1K90.0. 

Appan'nt 
Declination. 

Washinirtou 
Mean  Time. 

IIourAngli* 
H 

Y 

z' 

y' 

N. 

8.' 

Aa 

8 

AS 



a 

o 

a 

Q        ' 

d    h    m 

II       lU 

B.A.C.1119 

6 

-0.15 

-3.0 

+16  10.7 

1    5  34.3 

-  3  12.8 

-0.4135 

0  5276 

+0.1707 

+17 

-57 

B.A.C.1»)6 

6 

0.10 

1.8 

16  59.9 

12  21.9 

+  3  22.2 

-0.1810 

0.5295 

0.1622 

+29 

-41 

B.A.C.1240 

6 

0.07 

1.4 

17  53.0 

16     7.2 

+  7    0.5 

-0.5558 

0.5303 

0.1566 

+  9 

-64 

B.A.C1272 

6 

-0.04 

1.6 

17    27 

19  40.2 

+10  26.7 

+0.9122 

0.5322 

0.1514 

+90 

+20 

Neptune 

18  57.5 

19  42.1 

+10  28.7 

-1.1850 

0.5327 

0.1517 

-36 

-71 

e  Tauri 

H 

40.03 

-1.3 

+18  56.2 

i»    5  41.3 

-  3  50.8 

+0.2715 

0.5351 

+0.1358 

+56 

-14 

W.iv,650 

6 

0.06 

0.9 

20  27.8 

10  19.9 

+  0  38.7 

-0.7978 

0.5366 

0.1287 

-  6 

-70 

I  Tauri 

5 

0.13 

0.9 

21  25.9 

22  13.2 

-11  50.5 

-0.4623 

0.5399 

0.1079 

+14 

-52, 

'     I  Tauri 

5i 

0.16 

1.0 

20  16.4 

3    0  29.9 

-  9  38.2 

+1.0590 

0.5407 

0.1035 

+90 

+37 

105  Tauri 

6 

0.15 

0.8 

21  33.6 

0  31.2 

-  9  36.9 

-0.3610 

0.5407 

0.1035 

+19 

-45 

•  108  Tauri 

6i 

+0.17 

-0.8 

+22    9.6 

4    5.4 

-  6    9.7 

-0.6755 

0.5423 

+0.0975 

+  2 

-65 

>    n  Tauri 

H 

0.18 

0.8 

21  59.0 

5  54.0 

-  4  24.7 

-0.2989 

0.5428 

0.0939 

+23 

-40: 

o  Tauri 

6 

0.20 

0.8 

21  50.5 

9  51.3 

-  0  35.0 

+0.2159 

0.5436 

0.0863 

453 

-11 

1         B.  A.C.  1801 

6 

0.23 

0.8 

23    9.2 

17  12.5 

+  6  31 .9 

-0.6563 

0.5458 

0.0724 

+  2 

-63 

141  Tauri 

6i 

0.24 

0.9 

22  23.9 

4    1  49.4 

-  9    8.4 

f0.7319 

0.5466 

0.0553 

+90 

+20 

1   Geminorum 

5 

+0.25 

-0.9 

+23  16.1 

2  56.2 

-  8    3.7 

-0.1738 

0.5467 

+0.0529 

+30 

-29 

2  Geminorum 

7 

0.29 

0.7 

23  38.8 

4  10.9 

-  6  51.5 

-0.5268 

0.5470 

0.0503 

+10 

-51 

'.\  Geminorum 

64 

0.30 

0.6 

23    7.8 

5  33.4 

-  5  31.7 

+0.1148 

0.5479 

0.0478 

+46 

-13 

6  Geminorum 

6|| 

0.30 

0.9 

22  55.9 

6  46.0 

-  4  21.6 

+0.31M)7 

0.5482 

0.0451 

+65 

+  2 

tf  (leminorum 

34 

0.29 

1.0 

22  32.3 

7  58.3 

-  3  11.6 

+0.8778 

0.5483 

0.0430 

+90 

+30 

0  Geminorum 

iih 

+0.30 

-0.9 

+23  46.7 

8  54.0 

-  2  17.8 

-0.4593 

0.5484 

+0.0410 

+14 

-45, 

/i  Geminorum 

3 

0.29 

1.0 

22  34.2 

11  43.4 

+  0  26.0 

+0.9891 

0.5484 

+0.0352 

+90 

+38 

u  Geminorum 

54 

0.29 

1.2 

24  22.2 

ff    6    0.1 

-  5  53.7 

-0.71 31 

0.5487 

-<K0028 

-  2 

-64 

44  Geminorum 

6 

0.36 

1.4 

22  48.1 

7  22.8 

-  4  33.7 

+1.0240 

0.5484 

0.0055 

+90 

+44 

48  Geminorum 

6 

0.34 

1.4 

24  18.8 

10  39.5 

-  1  23.6 

-0.6871 

0.5480 

0.0122 

0 

-62 

58  GeminoEum 

64 

+0.35 

-1.6 

+23    9.3 

15  48.9 

+  3  35.5 

+0.5112 

0.5478 

-0.0231 

+75 

+11 

8t2  Geminorum 

64 

0.35 

1.8 

*i3  24.7 

•    3  30.9 

-  9    5.6 

-0.1852 

0.5464 

0.0470 

+29 

-2?r 

84  Geminorum 

64 

0.34 

1.9 

22  36.9 

5  37.2 

-  7     3.5 

+0.5964 

0.5460 

0.0511 

+83 

+12 

7  Cancri 

64 

0.30 

1.8 

22  22.7 

iO  42.8 

-  2    7.8 

+0.5723 

0.5453 

0.0613 

+81 

+10 

fi*  Cancri 

64 

0.33 

1.7 

22  57.0 

n  51.5 

-  1     1.5 

-0.1352 

0.5450 

0.0638 

+32 

-28 

fi*  Cancri 

54 

+0.32 

-1.7 

+21  54.1 

12  33.9 

-  0  20.5 

+0.9833 

0.5449 

-0.0648 

+90 

+35 

V  Cancri 

44 

0.28 

2.0 

21  51.9 

7    5  26.7 

-  8     0.5 

-0.:J463 

0.5408 

0.0972 

+20 

-44 

B.A.C.3*,«06 

64 

0.19 

2.2 

20  15.8 

8    1  24.3 

+11   18.7 

-0.8525 

0.5336 

0.1314 

-  9 

-70 

rf  Leonia 

34 

0.04 

1.7 

17   17.9 

22  45.1 

+  8     0.3 

-0.7206 

0.5264 

0.1626 

0 

-73! 

42  Leonis 

6 

+0.01 

1.9 

15  31. S 

9    6    6.5 

-  8  51.6 

-0.0037 

0.5244 

0.1722 

+39 

-33 

t  Leonis 

54 

-0.02 

-1.4 

+14  42.0 

11  23.0 

-  3  44.7 

-0.0164 

0.5226 

-0.1784 

+39 

-34 

(   Leonis        mult. 

4 

0.04 

-0.7 

11     8.1 

lO  14     5.4 

-  1  49.8 

-1.2480 

0.5158 

0.2040 

-39 

-79, 

'    Gi  Virginia 

6 

0.06 

0.0 

8  44.6 

21  41.4 

+  5  32.8 

-0.2228 

0.5154 

0.2109 

+28 

-50 

^  Virginis 

54 

0.32 

0.0 

8  52.2 

11     1   15.0 

+  9     0.2 

-1.1130 

0.5151 

0.2131 

-25 

-81. 

V  Virginis 

4 

0.33 

+0.5 

7    8.8 

1  33.5 

+  9  18.3 

+0.6907 

0.5148 

0.2134 

+89 

-  1 

n  Virginis 

44 

-0.41 

+0.7 

+  7  13.6 

9  24.2 

-  7     4.8 

-1 .0880 

0.5146 

-0.2180 

-23 

-83 

11   Virginis 

6 

0.46 

0.9 

6  25.2 

14  12.8 

-  2  24.7 

- 1 .2700 

0.5150 

0.2206 

-39 

-84 

c  Virginis 

54 

0.50 

1.7 

3  55.6 

19  35.5 

+  2  48.5 

+0.2261 

0.5157 

0.2231 

+53 

-27 

B.  A.C.4254 

6 

0.60 

1.9 

+  2  27.8 

19    4  56.7 

+11  53.3 

-0.3072 

05165 

0.2263 

+23 

-57 

'  HO  Virginis 

6 

0.91 

4.0 

-  4  50,0 

13  10     3.4 

-  7  522 

+0.8084 

0.5258 

0.2278 

^S^y 

+  4 

88  Virginis 

64 

-0.98 

+4.4 

-  6  17.2 

16  23.6 

-  1  43.7 

+0.8950 

0.5287 

-0.2258 

+84 

+  9 

!M  Virginis 

64 

1.07 

4.8 

8  21.9 

14    1   10.4 

+  6  46.5 

+1.0950 

0.5341 

0.2230 

+82  +24 

^'  Libre 

6 

1.37 

5.0 

11  26.9 

23  47.2 

+  4  39.2 

-0.5903 

0.5483 

0.2065 

+  5   -79 

o'  Libre 

64 

1.51 

5.6 

15    8.9 

IS  11  41.3 

-  7  51.3 

+0.8095 

0.5593 

0.1941 

+75  1  +  5 

o<  Libre 

64 

1.53 

5.2 

14  444 

12  34.8 

-  6  59.6 

+0.221 1 

0.5605 

0.1921» 

+46 ;  -27 

C>  Libre 

6 

-1.59 

+4.H 

-16  13.7 

15  54.0 

-  3  47.5 

+1.1020 

0.5628 

-0.1884 

+74   +26 

C*  Libre 

54 

1.68 

4.5 

16  28.6 

16  52.5 

-  2  51.0 

+  I.I7I0 

0.5640 

0.1872 

+74  +:« 

y  Libre 

44 

1.60 

4.8 

14  25.2 

18     1.9 

-  1  44.1 

-1.1360 

0.5655 

0.1856 

-39 

-90 

ff  Libre 

6 

1.66 

4.8 

15  19.1 

21  41.8 

+  1   47.8 

-0.8919 

0.5683 

0.1803 

-17 

-90 

fi  Libre 

44 

1.73 

4.9 

16  24.3 

1«    1  48.9 

+  5  45.9 

-0.5184 

0.5712 

0.1736 

+  4 

-73 

'  49  Libre 

6 

-1.75 

+4.2 

-16  12.4 

4  35.1 

+  8  26.0 

-1.1930 

0.5741 

-0.1694 

-42 

-90 

1    V*  Scorpii 

44 

-1.80 

+4.9 

-19  10.4 

9  20.9     -10  58.8 

+  1.0100 

0.5785 

-0.1613 

+71 

+20 
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elea 

[£31 

T8  E 

•OR  r 

FHE  prediction  op  OCCULTATIONS. 

JANUARY. 

L  A« 

^1 

THS  &rAB*B 

At  CoNJUxcnoK  n  I 

Limiting 
ParaUelal 

1               Name. 

Mag. 

RmI'ds  from 
UDO.O. 

Apparent 

Waahinfston 
MeanTimew 

d~h    m 

Hoar  Angle 
H 

Y 

x' 

y' 

N. 

8. 
+  § 

a 

At 

0      / 

h    m 

0 

y;  Ophiuchi 

4i 

-1.87 

4  4.6 

-19  46.7 

M  14  17.4 

-  6  136 

+0.8395 

0.5831 

-0.1522 

+70 

X  Opiiiuchi 

4i 

1.87 
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+43 
+14 

+80 
+81 

-  8 

+72 

+35 
+74 
+74 
+74 

-31 

-  7 
+71 

469 

-:<6 

-32 
-44 

+60 
+66 
+  14 

+6fi 
-25 


-60 

+45' 

-59 

*"i 

-28. 
+12  j 
+10' 
-28 

+:<5 1 

1 

+«1 

-451 
-70' 
-73 
-38 

-39 ' 
-59 
-81  I 
-10  I 
-83 

-:16 

-«r 
-  7 

-  2 

-!H) 

-  5 
-38 
+40 
+13 
+18 

-IH) 
-90 
+  8 

-  2 
-!H) 

-!H) 
-!M) 

-  3 
+26 
-46 

+:?2 

-67 


+:i7  -22 


+3!) 

♦r»3 


-17 

-  7 


+  8  -50 
+24  ,  -31 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCDLTATIONS. 

I 

1 

FEBEUAEY. 

Tiu  Stab's 

Ap|»arnnt 
Doclinatioo. 

-22  52.7 

22  48.5 

23  18.8 

24  43.3 
24  37.6 

At  Ck>icji7Hcnoif  m  R.  A. 

Limitfag 
ParaUelH. 

Name. 

MaR. 

5 
5 

5i 
64 

Red'na  ftx>in 
IMW.O. 

Waahinirton 
Mean  Time. 

<1    ll    ni 
U    9    7.1 

9  28.1 

9  47.8 

20  38.7 

20  41.1 

Flour  Angle 
H 

h     til 
-11  56.3 
-11  36.2 
-11   17.4 

-  0  53.9 

-  0  51.6 

Y 

X'     1      y' 

1 

N. 

-:te 
-43 
-i:^ 

+65 
+65 

S. 

-90 
-76 
+24 
+17 

'    v'  Sagittarii 
v^  Sagittarii 

B.A.C.6448 
Xi  Sagittarii 

;    ;(<  Sagittarii 

-r.67 

1.69 
1.70 
1.83 
1.83 

-  2.2 
2.2 
2.2 
3.0 
3.1 

-0.9486 
-1 .0200 
-0.5  n)9 
f  1.0280 
+0.9354 

0.6098 
0.6102 
0.6102 
0.6118 
0.6118 

'  -0.0033 

0.0028 

-0.0018 

♦0.0297 

0.02<)8 

:^  Sagittarii 
,  53  Sagittarii 
1         B.A.C.  6727 
i    4  Capricorn i 

H 
64 
6 
6 

-1.83 
1.84 
1.84 
1.U2 

-  3.1 

3.9 
3.9 
5.6 

-24  10.7 
23  40.6 
23  40.9 
22    9.0 

NEW 

20  44.3 

!•    2    3.7 

2  10.3 

16  18.6 

MOON. 

-  0  48.5 
+  4  17.4 

+  4  2:).7 

-  6    3.8 

+0.4933 
+0.1993 
+0.2076 
-0.3706 

0.6118 
0.6121 
0.6121 
0.6115 

+0.0300 
0.0453 
0.0458 
0.0860 

+16 
+29 
+30 

+  :» 

-12 

-28 
-28 
-63 

^<  Aqnarii 

,    Y^'Aquarii 

^Aquarii 

B.  A.C.8274 

1 

4 

4 

7 

-1.77 
1.77 

1.76 
1.70 

-11.7 
11.7 
12.1 
11.6 

-  9  41.4 

9  47.2 

10  12.!) 

6  59.7 

10  15  19.9 
16  13.2 
16  406 

M    5  42.9 

-  9  49.3 

-  8  58.0 

-  8  31.5 
+  4     3.3 

-0.9369 
-0.6423 
-0.1115 
-0.3383 

0.5681 
0.5674 
0.5667 
0.5585 

+0.2238 
0.2245 
0.2248 
0.2:M5 

-15 
+  3 
+31 
+20 

-90 
-84 
-46 
-5!) 

30  Piflcium 
3:)  Piscium 
B.A.C.i7 

14  Ceti 

15  Ceti 

5 
6 
6 

64 

-1.66 
1.66 

1.6:) 

1.57 
1.56 

-11.9 
11.8 
11.2 
10.9 
10.9 

-  6  37.8 
6  19.6 
5  51.7 
1     6.8 

-  1     68 

1 1  45.0    +  9  53.0 

13  17.0    +11  21.8 

15  32.7    -10  27.1 

91    3    <).0    +  0  45.9 

4  20.1     +  1  54.6 

+0.7209 
+0.7780 
+0.8500 
-1.1765 

-0.8i)48 

0.5552 
0.5541 
0.5527 
0.5464 
0.5464 

+0.2375 
0.2379 

0.2:to9 

0.2409 
0.2411 

+83 
+74 

484 
-29 
-10 

-  1 
+  2 
+  7 

-JN) 
-!M) 

26  Ceti 
21)  Ceti 
33  Ceti 
35  Ceti 
/  Piacium 

6 

64 

6 

64 

5 

-1.52 
1.45 
1.44 
1.44 
1.43 

-10.4 

10.2 

9.9 

to.i 

9.6 

•I-  0  46.4 
1  24.9 
1  51.5 
I  53.2 
3     1.9 

16  25.1     -10  24.2 

18  23.8    -  8  292 

19  37.2    -.7  18.2 

20  33.5    -  6  23.8 
23    4.0    -  3  58.1 

+0.0838 
-0.1027 
-0.2654 
-0.0702 
-0.6536 

0.5408 
0.5405 
0.5396 
0.5388 
0.5380 

+0.2:)95 
0.2390 
0.2.«5 
0.2^80 
0.2370 

+44 

+:m 

+26 

+:)6 

+  5 

-:j5 

-45 
-55 
-44 
-84 

V  Piscium 
64  Ceti 
f'Ceti                      1 
^  Arietia 
B.A.C.  755 

44 

54 

44 
54 

64 

-1.32 
1.24 
1.22 
I.IH 
1.17 

-  9.3 
7.9 
7.7 
6.9 
6.8 

+  4  55.6 

8    3.2 

8  lf).7 

10    6.6 

10    4.0 

29  10  23.6    +6  59.H  +0.0450 

93    0  51.5    -259.7+0.0680 

1  38.9    -  2  13.9-0.0436 

7  22.3    +3  18.8  -0.6666 

8  1!).2    +  4   13.8   -0.4175 

0.5360 
0.5328 
0.5322 
0.5:t22 
0.5322 

+0.2318 
0^2215 
0.2206 
0.2158) 
0.2150 

+42 '  -36 
+44  !  'M 
+38   -40 
+  4  I -79 
+171-61 

B.A.C.  830 
:I8  Arietis 

Laiande  5725 
B.A.C.lll!) 
B.A'C.  I2«)6 

6 
5 
6 
6 
6 

-1.20 
1.0<) 
I.OI 

0.85 
0.79 

-  6.6 

6.0 
5.4 
3.6 
3.2 

•1.10  16.2 

11  5H.!I 

12  45.9 
16  10.7 
16  59.9 

15  58.5    +11  38.7 

17  8.9    -II    13  1 
94    3  34.4  !  -  1     7.3 

18  31.8    -10  40.1 
9«    3    8.0    -  3  16.5 ' 

+0.9842 
-0.5838 
+0.6697 
-0.0573 
+0.1654 

0.5320 
0.5319 
0.5323 
0.5337 
0.5341 

+0.2071 1+90' +18 
0.2057   +  8  ,  -72 
0.1938  +88+  2" 
0.1724    +.37   -35 
0.1626 j+49   -22 

+0.1569 j+28  -41' 

o.i5:)5{+<)0 14:13 

0.1526  -13-71 
0.1509  -31  !-71 
0.1356  +82+4 

B.A.C.  1240 
B.A.C.  1272      ' 

Nfptdhe            I 
ui  Tauri 
c  Tauri 

6 
^6 

6 
34 

-0.65 
0.70 

0,71 
0.59 

-  2.2 

2.8 

1.9 
1.8 

+17  53.0 

17  2.7 

18  56.3 

19  19.0 
18  56.2 

5  47.8    +  0  16.3  -0.2036 
8  15.9    +  2  37.6  +1.0890 

8  :U.U    +  2  58.0-0.9151 

9  467    +  4     7.5   -1.1430 
19    5.0'  -10  52.0  +0.6008 

0i}348 
0.5356 
0.5.352 
0.5356 
0.5375 

W.  IT,  650 

I  Tauri 
105  Tauri 
108  Tauri 

11  Tauri 

6 
5 
6 

64 

54 

-0.55 
0.42 
0.39 
0.35 

o.:« 

-  1.2 

0.7 
0.5 
0.0 
0.1 

+2i)  27.8 
21  25.9 

21  33.6 

22  9.6 
21  59.0 

23  :«.!) 

9«  1 1  23.0 

13  :U).7 

17  11.9 

18  59.7 

-  6  27.0 
+  4  54.3 
+  7    6.6 
+10  31.9 
-11  43J) 

-0.4601 
-0.1442 
-0.0475 
-0.a'>47 
+0.0073 

0.5382 
0.5399 
0.5408 
0.5410 
0.5420 

40.12761+14 
0.1062(431 
0.1024 1+37 
0.0<)56   +20 
0.0924  *  +40 

+0.0845 1  +74 
0.0708   +19 
0.0.'>I^I  .+f»0 
0.0509 '  +15 
0.04H4'+25 

-54 

-:):j 

-27 
-44 

-23 

0  Tauri 
B.A.C,  IHOI       1 

141  Tauri 

1  Cferninorum 

2  Gominoruni 

6 

6 

64 

7 

-0J27 
0.21 
0.10 
0.09 
0.09 

-  0.1 

♦  0.3 

0.2 

0.4 

0.5 

+21  50,5 
23    9.2 

22  23.9 

23  16.1 
23  38.8 

22  55.3    -  7  56.0 
9T    6  14.1  '  -  0  51.6 

14  49.2    +  7  26.5 

15  55.9    +  8  31.0 
17  10.6    +  9  43.2 

+0/>111 
-0.3677 
+0.9984 
+0.0939 
-0.2615 

0.5421 
0.5441 
0.5449 
0.5450 
0.5451 

+  5 
-42 

+:r/ 

-14 

-:« 

3  Gcininorum 

5  Gfininorum 

6  Geminoruin 
Tf  G4*niinnruin 
!t  Geminorum 

641-0.06 
64!   0.04 
64     0.05 
34     0.04 
64   -0.02 

■1-  0.4 
0.H 
0.4 
Oii 
0.6 

+23    7.8 
24  266 
22  55.9 

22  32.3 

23  46.7 

18  32.8    +11     2.7 

19  21.4    +11  49.7 

19  45  3    -11  47.1 

20  57.6    -10  37.2 

21  54.3    -  9  42.5 

+0.3721 
-1.0420 
+0.6465 
+1.1310 
-0.2026 

0.5449 
0.5449 
0.5449 
0.544H 
0.5449 

+0.045(1  +64 
0.0442   -25 
0.04:W   +90 
0.0406  +1H) 
0.0:J86  +28 

+  1 

-66 

+16, 

+49, 

-29 

1 

.    fi  Geminorum 
{    u  Geminorum 

3    •   0.00 
54  i  ^.21 

+  0.3 
+  0.7 

+22  34.2 
+24  22.2 

98    0  42.6 ,  -  6  59.7 
1H  59.9    +10  41.2 

+1.2345 

-0.5024 

0.5455 
0.5459 

+0.0328  +90 
-0.0052  +11 

+60 

-45 1 
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ELEMENTS  FOR  TDE  PREDICTION  OF  OCOULTATIONS. 


FEBRUARY, 


Thk  St.vu'8 


Namo. 


44  (leminorum 
48  Geminorum 


Mnii. 


6 
6 


Red'uH  from 

189U.0. 


Apparent 
IhH'lmation 


V22  48.1 
+24   18.8 


Wnflhington 
Moiin  Time. 


cl     h    m 
as  20  22.7 
23  3J).8 


At  Conjunction  in  S 

1m      J\* 

Limiting  ' 
Parallels,  i 

1 

Hoot  Anfrlc 

Y 

xf 

y* 

N. 

+90 
+12 

S, 

+6f 

-45 

h  m 
-11  58.8 
-  8  48.3 

+1.2260 
-0.4881 

0.5450 
0.5455 

-0.008:} 

-0.0151 

58  Geminorum 
82  Geminorum 
84  Geminorum 

7  Cnncri 

fi^  Cancri 

^'Cancri 
y  Cancri 

B.  AC.  3206 
J/  Leonis 
42  LeoniH 

t   l^eonis 
u  Virginis 
i»  Virginia 
e  Virgini.i 
B.  AC.  4254 

80  VirginiH 
88  Virginia 

B.  AC.  4647 
\H  Virginin 
!)5  Virginia 

^'Librae 
o'  LibriR 
o-  Libra 
C>  Librip 

C'<  Librn 

C-*  Libra! 
0  Libra 
v^Scorpii 

Mars 

if'  Opiiiuchi 

4  Sagittarii 
7  Sagittarii 

F.  xvii,  330 
!)  Sagittarii 

P.  xvii,  334 

B.A.C.6I6I 

24  Sagittarii 

25  Sagittarii 

B.  A.C.6343 

26  Sagittarii 

B.  AC.  6360 
1/'  Sagittarii 
B.A.C.644H 

l'  Sagittarii 
.X' Sagittarii 

X^  Sagittarii 
A<  Sagittarii 
53  Sagittarii 
B.  AC.  6727 
4  Capricorn  i 

17  Caprirorni 
If  Caprirorni 


MARCH. 


'  6i 

+0.31 

+0.2 

64 

0.43 

+0.1 

6i 

0.45 

-•).2 

64 

0.41) 

0.5 

64 

0.50 

0.2 

54 

+0.4H 

-0.5 

44 

0.60 

1.0 

64 

0.50 

1.0 

34 

0.81 

3.3 

6 

0.82 

3.8 

54 

+0.82 

-4.0 

6 

0.80 

5.0 

4 

0.70 

5.2 

54 

0.80 

5.3 

6 

0.71 

5.4 

6 

+0.56 

-4.6 

64 

0.54 

4.4 

64 

0.52 

4.2 

64 

0.44 

4.1 

6 

0  48 

3.8 

6 

+0.30 

-3.3 

64 

0.23 

2.2 

64 

O.IO 

2.4 

6 

0.18 

1.6 

6 

0.17 

1.5 

54 

+0.14 

-1.0 

44 

+0.04 

2.0 

44 

-0.02 

1.1 

44 

0.10 

1.1 

54 

-0.62 

-0.5 

6 

0.64 

0.5 

54 

0.64 

0.0 

6 

0.64 

0.5 

5i 

0.64 

I.O 

54 

-0.60 

-0.8 

6 

0.78 

1.0 

64 

0.70 

0.0 

64 

0.80 

1.3 

64 

0.82 

1.2 

6 

-0.85 

-0.8 

5 

0.87 

1.7 

64 

0.00 

1.7 

54 

1.04 

1.8 

64 

1.04 

1.0 

54 

-1.03 

-2.0 

6 

1.09 

2.0 

64 

1.11 

1.7 

6 

1.11 

1.7 

6 

1.23 

3.7 

6 

-1.35 

-4.7 

5 

.1.41 

-56 

+23 
23 
22 
22 

02 

+21 
21 
20 
17 
15 


9.3 
24.7 

:%.9 

22.7 

57.0 

54.1 
51.9 
15.8 
17.0 
31.8 


+14  41.0 
8  44.5 
7  8.7 
3  55.5 

+  2  27.7 


4 
6 

7 

8 

8 

M 
15 
14 
16 
16 


50.1 
17.3 
31.0 
22.0 
47.3 

27.0 
9.0 
44.5 
19.0 
13.8 


-16  28.7 
16  24.4 

19  10.5 

20  1 .8 
19  46.8 

-23  4H.3 
24  16.8 

23  8.4 

24  21.8 
22  50.5 


23 
24 
24 
23 
23 


43.5 
6.8 
18.3 
35.9 
56.1 


-25    7.2 

22  52.7 

23  18.8 

24  43.3 
24  37.6 


24 
24 
23 
23 
22 


10.7 
57.6 

40.7 

40.9 

9.0 


21  54.9 
-20  17.5 


4 

16 

18 

23 

0 


40.5 
32.6 
38.8 
44.4 
53.3 


1   :}5.6 
18  27.0 

3  14  29.2 

4  11   30.1 
18  46.7 

23  59.6 
•    !)  52.2 

13  41.5 
7    7  31.8 

16  48.8 

N  21  53.6 

9    4  16.6 

7  35  3 

13     0.3 

13  21. H 


lO 
II 


19 


12 
0 
1 

3 
4 

•> 

15 

23 

I 

4 


14.2 

30.9 
2().2 
47.2 
52.7 

53  5 
12.3 

5.4 
30.6 
16.8 


19  10  17.4 
20  20.0 
20  48.6 
20  53.0 
20  56.1 


14 


la 


23 

8 

8 

10 

II 

12 

16 

17 

4 

4 


58  3 
35.4 
50.5 
23.3 

4().:» 

47.9 
26.5 
8.5 
21.1 
23.6 


1« 


4  26.9 

8  28  4 

9  57.2 
10    4.0 

0  41.3 


11 

18 


38.7 
51.0 


+ 
+ 


3  48.8 

7  31.1 
9  53.2 
9  31.2 

8  24.6 


-  7  43.7 
+  8  34.9 
+  3  58.7 
+  0  20.3 
+  7  23.5 

-11  33.1 

-  2  41.5 
f  I      1.1 

-  5  40.3 
+  3  20.2 


+  7 
-10 

-  7 

-  I 

-  1 

-  3 
+  8 
+  9 
+11 
-II 

-10 

-  1 
+  6 
+  8 
+  11 


32.8 
15.9 
3.3 
30.7 
27.6 

18.0 
33.3 
26.8 
43.0 
13.8 

15.0 
15.6 

20.8 
40.8 
2:0 


+  0  52.6 
+  2  1.4 
+  2  20.2 
+  2  24.4 
+  2  27  3 


+  5 

-10 
-10 

-  8 

-  7 

-  6 

-  2 

-  2 

8 

H 


+ 
+ 


+  8 
-II 
-10 
-  0 
+  4 


22.4 
21.3 
6.8 
37.7 
23.9 

10.0 

49.2 

9.0 

:i6.2 

:w.6 

41.8 

26.5 

1.4 

54.8 
6.8 


-  0  22.2 

-  2  27.1 


+0.6913 

0.5451 

-0.0333 

0.5445 

+0.7432 

0.5444 

+0.7025 

0.5439 

-0.0055 

0.5437 

+1.1109 

0.5435 

-0.2675 

0.5403 

-0.8604 

0.5348 

-0.7821 

0.5299 

-0.0931 

0.5274 

-0.1204 

0.5268 

-0.4512 

0.5201 

+0.4440 

0.5108 

-  0.0770 

0.5195 

-0.6:?57 

0.5199 

+0.4081 

0.5258 

+0.4850 

0.5278 

+1.0300 

0.52J)3 

+0.6748 

0.5310 

+1 .0720 

0.5313 

-1 .0555 

0.5413 

+0.3680 

0.5507 

-0.2326 

0.5513 

+0.0757 

0.5522 

+0.6661 

0.5524 

+0.7370 

0.5531 

-0.9861 

0.5589 

+0.5851 

0.5648 

+1.0060 

0.5530 

+0.4168 

0.5675 

+0.4068 

0.5028 

+0.8208 

0.5928 

-0.3554 

0.5928 

+0.8816 

0.5928 

-0.6666 

* 

0.5<)28 

+0.0762 

0.5944 

+0.1619 

0.5970 

+0.341N) 

0.5971 

-0.3980 

0.5976 

-0.0701 

0.5976 

+1.1030 

0.5978 

-I.IWO 

0.59J)4 

-0.7508 

0.5997 

+0.8389 

0.6008 

+0.7433 

0.6008 

+0.2937 

0.600B 

+1.2260 

0.6008 

+0.0050 

0.6011 

+0.0134 

0.6011 

-0.6343 

0.5983 

+0.3150 

0.5951 

-0.4217 

0.5926 

.0.0255 
0.0500 
0.0540 
0.0641 
0.0663 


-0.0677  +90 


0.1004 
0.i:)55 
0.1674 
0.1767 

-0.18:J7 
0.3163 
0.2 1 87 
0.2281 
0.2308 

-0.2298 
0.2278 
0.2263 
0.22:M 
0.2234 

-0.2054 
O.I  91 3 
0.1001 
0.1870 
0.1854 

-0.1839 
0.1702 
0.1571 
0.1496 
0.1475 

-0.0598 
0.0563 
0.0555 
0.0554 
0.0551 

-0.0470 
0.0236 
0.0233 
0.0186 
0.0151 

-0.0125 

0.0020 

-0.0003 

+0.0302 

0.0314 

+0.0314 
0.0424 
0.0463 
0.0463 
0.0834 

+0.1142 
+0.1317 


+90 
+38 
+90 
+90 
+39 


+25 

-  9 

-  4 
+35 

+33 
+16 
+67 
+36 
+  6 

+64 
■»69 
+^ 
+81 
+81 

-24 
+54 
+22 
+74 
+72 

+73 
-24 
+64 
+70 
+52 

+43 
+66 
+  2 
+66 
-16 

+23 

+25 
+36 

-  5 
+12 

f65 
-58 
-26 
+65 
+65 

+34 
465 
♦19 
+20 
-12 

+42 
+  5 


+20 
-21 
+20 
+17 
-22 

+44 

-39 
-70 
-73 

-38 

-40 
-65  i 
-15 
-44 

-«2 

-18 
-14 
+18 

-  4 
+21 

-CK)! 
-20 
-53 
+16 

-  4 

+  I  . 
-JH) 

-  8 
+27  j 

-17  ! 

-17 

♦  8 
-6^J 
+12 
-!K) 

-35 
-30 
-20 
-66 
-45 

+31 
-90 
-!K) 
+  9 

♦  3, 

-2:1 
+46 

-40 
-40  • 

-88 

-22 
-67 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

■  1 

MABCH. 

Thb  Star's 

At  COHJUXcnoH  in  R.  A. 

LimitiuK  1 
PanUels. 

Xame. 

5i 

Red'nt  from 
1890.0. 

Apparent 
-21  38.2 

Waahinguni 
Mean  Time. 

HourAnKlo 

Ml 

T 

jb' 

y' 

N. 

8.  , 

A« 

Ai 

^        'I 

X  Capricorni 

-1*43 

-6!6 

4l     h    m 
16  20  28.4 

h    m 
-  0  53.6 

+1.1400 

0.5902 

+0.1357 

+6g 

+32 

U7  Capricorni 

^ 

1.42 

5.6 

20  59.9 

20  52.2 

-  0  30.7 

+0.5550 

0.5916 

0.1367 

+60 

-  9 

I    ^  Capricorni 

5i 

1.45 

5.7 

21     6.6 

23  17.5 

+  1  48.9 

+1.0030 

0.5910 

0.1417 

+69 

+20 

'     e  Capricorni 

4i 

1.48 

6.5 

19  57.6 

17    7  55.0 

+10    6.3 

+1.1580 

0.5860 

0.1604 

+70 

+:}.3 

K  Capricorni 

5 

1.49 

6.7 

19  22.2 

10  10.6 

-11  43.3 

+0.9385 

0.5848 

0.1647 

+71 

+14, 

2^.1  Aquarii      muU. 

^ 

-1.53 

-7.6 

-17  29.8 

18  17.6 

-  3  54.9 

+0.4717 

0.5813 

+0.1808 

+59 

-14 

5U  Aquarii 

6 

1.43 

8.6 

14    5.4 

IN    3  29.3 

+  4  56.1 

-liWOO 

0.6757 

0.1963 

-39 

-90, 

r'^  Aquarii 

1 

4 

1.59 

9.1 

-14  10.6 
NEW 

14     9.9 
MOON. 

-  8  46.7 

+1U)650 

0.5695 

0.2117 

+76 

+55  i 

1 

/  Piacium 

5 

-1.56 

-9.6 

+  3     1.9 

91    9  24.6 

+  B  10.7 

-0J2803 

0.5415 

+0.2405 

+25 

-56 

V  Piscium 

4i 

1.53 

9.4 

4  55.7 

20  36.4 

-  4  59.3 

+0i2238 

0.5408 

0.2359 

+53 

-27 

64  Ceti 

H 

1.49 

8.4 

8    3i2 

Sill  10  50.8 

+  8  47.7 

+0.27«i6 

0.53!K) 

OJ£260 

+56 

-2:j 

f'Ceti 

4i 

1.48 

8.3 

8  19.7 

11  37.4 

+  9  :J2.7 

+0.1684 

0.5387 

0.2252 

♦50 

-29. 

^  AnetiH 

H 

1.46 

7.6 

10    6.6 

17  14.7 

-  9    0.7 

-0.4372 

0.5385 

0.2202 

+17 

-63 

B.  AC.  755 

^ 

-1.46 

-7.3 

+  10    4.0 

18  10.4 

-  8    6.9 

-0.1899 

0.5382 

+0.21X)2 

+30 

-47 

:{|   ArietiB 

H 

1.44 

7.0 

11  58.2 

22  50.6 

-  3  35.7 

-1.1710 

0.5382 

0.2145 

-30 

-78 

ll.A.C.8:i() 

6 

1.43 

7.3 

10  16.2 

93    1  40.6 

-  0  51.2 

+li!145 

0.5378 

0.2110 

+90 

+37 

:W  Arietis 

5 

1.43 

6.9 

11  58.9 

2  4J».5 

+  0  15.5 

-0.:«98 

0.5383 

0.2100 

+22 

'56 

Lalnnde  5725 

6 

1.36 

6.2 

12  45.9 

13     1.9 

+10    8.2 

+0.9156 

0.5387 

0.1976 

+90 

+16 

B.A.C.III9 

6 

-127 

-4.5 

+16  10.6 

94    4  :)8.2 

+  1   14.3 

+0.2186 

0.5403 

♦0.1759 

+53 

-21 

».  AC.  1206 

6 

1.21 

4.0 

16  59.8 

1 1     5.9 

+  7  29.3 

+0.4474 

0.5407 

0.1658 

+68 

-  8 

U.A.C.I240 

6 

1.19 

3.4 

17  52.9 

14  40.5 

+10  56.9 

+0.0822 

05410 

0.1599 

+45 

-25 

Nkptuhk 

19    3.1 

18  15.3 

-  9  35.3 

-0.6110 

0.5413 

0.1540 

+  6 

-66 

u>  Tauri 

6 

1.16 

2.8 

19  19.0 

18  34.4 

-  9  16.9 

-0.8476 

0.5423 

0.1536 

-  8 

-71 

f  Tnuri 

H 

-1.07 

-2.6 

+18  56.2 

95    3  40.8 

-  0  28.4 

+0.8884 

0.5429 

+0.1376 

+90 

+21 

W.  iv,  650 

6 

1.04 

1.9 

20  27.8 

8     J).2 

+  3  51.2 

-0.1622 

0.5433 

0.1297 

+31 

-36' 

I  Tnuri 

5 

0.91 

1.1 

21  25.9 

19  39.9 

-  9    0.9 

+0.1540 

0.5451 

0.1078 

+49 

-17 

105  Tauri 

6 

0.89 

0.9 

21  :)3.6 

21  53.7 

-  6  51.6 

+0.2504 

0.5459 

0.1035 

+55 

-11 

lOH  Tauri 

6i 

0.85 

0.4 

22    9.6 

96    1  22.1 

-  3  30.1 

-0.0563 

0.5459 

0.0962 

+37 

-26 

n  Tauri 

H 

-0.83 

-0.4 

+21  59.0 

3     8.1 

-  1  47.7 

+0.3055 

0.5459 

+0.0f)33 

+59 

-  7 

0  Tauri 

6 

0.78 

0.4 

21  50.5 

6  59.7 

+  1  56.2 

+0.8037 

0.5459 

0.0854 

+!M) 

+21 

H.  AC.  IHOI 

6 

0.70 

-0.3 

23    9.2 

14  11.8 

+  8  53.9 

-0.0675 

0.5469 

0.0711 

+36 

-25 

1   Geminorum 

5 

0.58 

+0.4 

23  16.1 

23  45.6 

-  5  51.5 

+0.3901 

0JS474 

0.0509 

+65 

+  2 

2  (teminorum 

7       0.60 

0.8 

23  38.8 

97    0  59.3 

-  4  40.3 

+0.0348 

0.5474 

0.0482 

+42 

-17 

t{  Geiuinoruin 

6h 

-0.57 

+0.7 

+23    7.8 

2  20.6 

-  3  21.8 

fO.6668 

0.5474 

+0.0458 

+1W 

+17 

1 

5  (ieniinoruni 

6^ 

0.55 

1.2 

24  26.7 

3    8.6 

-  2  35.4 

-0.7437 

0.5474 

0.0458 

-  3 

-66i 

6  (teminorum 

6^ 

0.55 

1.1 

22  55.9 

3  :)2.3 

-  2  12.5 

+0.9361 

0.5474 

0.0430 

+iH) 

+:i3 

0  (xcminorum 

6^     0.53 

0.9 

23  46.7 

5  39.7 

-  0     9.4 

+0.0936 

0.5478 

0.0385 

+46 

-13 

t  (teminorum 

H 

0.37 

1.7 

25  14.4 

18     1.7 

fll  47.8 

-lii060 

0.5468 

+0.0121 

-44 

-65 

(J  Geminorum 

5i 

-0.26 

+2  3 

+24  22i2 

98    2  34.3 

-  3  56.7 

-0.2192 

0.5464 

-0.0061 

+27 

-27 

•IH  Geminorum 

6 

0.20 

l.H 

24  18.8 

7  12.7 

+  0  32.3 

-0.2026 

0.5457 

0.0156 

+28 

-27 

52  (teminorum 

6^     Old 

2.1 

25    4.5 

8  14.2 

+  1  31.8 

-1.0670 

0.5457 

0.0177 

-27 

-65' 

5*'  Geminorum 

6^     0.13 

1.4 

23    9.3 

12  21.0 

+  5  30.4 

+0.%70 

0.5457 

0.0262 

+90 

+37! 

K  Gem i  nor.  ^ult. 

3i   -0.01 

2.0 

24  39.7 

22    5.1 

-  9    4.8 

-1.0590 

0.5438 

00466 

-26 

-65  ■ 

.    1 

H2  Geminorum 

6i   +0.01 

+1.6 

+23  24.7 

96    0    2.0 

-  7  11.8 

+0ii307 

054'35 

-0.0506 

+54 

-8 

H4  (teminorum 

6^     0.03 

1.3 

22  36.9 

2    8.2 

-  5     9.8   +1.0020 

0.5428 

0.0547 

+1H) 

+37 

7  Cancri 

64     0.10 

1.2 

22  22.7 

7  13.5 

-  0  14.4+0.9576 

0.5421 

0.0648 

+90 

+33 

//■  C  aiicri 

6i     0.1 1 

1.3 

22  57.0 

8  22.2 

f  0  52.0  +0.2491 

0.5420 

0.0670 

+;>5 

-  8 

r 

y  Cancri 

4^1    0  30 

+0.8 

21  51.9 

36    1  56.9 

-  6    7J>   -0.0332 

0.5373 

0.1012 

+38 

-26 

B.  A  (^3206 

6i  1+0.51 

-0.2 

+20  15.8 

22    2.0 

-10  40.8 

-0.6600 

0.5327 

-0.1365 

+  3 

-68 

7  Leonii 

3^  1  +0.68 

-1.7 

+17  17.9 

31  19    6.3 

+  9  44i2 

-0.6162 

0.5272 

-0.1687 

+  6 

-6*» 

APRIL. 

I 

1 

42  Laonis 

6 

+0.71 

-2.2 

+.15  :Mm\    1    2  23.7 

-  7  11.8 

+0.0565 

0.5250 

-0.17851+43 

-;w 

t  Laonii 

&i 

+0.73 

-2.5 

+14  41. 9|          7  37.1 

-  2    7.9 

+0.0163 

0.5250 

-0.18531+41 

-33 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

' 

APRIL. 

The  Star's 

4 

Washington 
Mean  Time. 

A.T  CoNJUiicnoN  IN  B.  A. 

Limiting  i 
Parallala 

1 

Name. 

Re<r]is  from 
Map.         1««0.0. 

Appamnt 
Declination. 

HourAngle        ^ 
H              ^ 

1 

N. 

8. 

Aa 

8 

Ad 

1 

1 

0 

0 

+  }?  44J) 

d    h    m 

h     m 

u  Vireinis 

6 

+0.88 

-4.8 

a  17  26.7 

+  6  40.8  -0.3939   0.5206   -0.2191 

+2ii 

-61 

^3 

V  Virginis 

4    .    0.90 

5.1 

7     8.7 

21    15.0 

+10  22.3  +0.4883   05204 

0.2215 

+70 

-13 

...  °.    . 
e  VirginiB 

5il    0.95 

6.0 

3  55.4 

3  14  57.9 

+  3  33.5   -0.0766   0.5214      0.2317 

+:i6 

-44 

B.  A.  C.  4*254 

6   i    0.95 

59 

+  2  27.6 

4    0     9.4 

-11  31.5   -0.6572   0.5228,    0.2346 

+  5 

-84 

65  Virginis 

6 

0.96 

6.2 

-  4  21.0 

22  47.8 

+10  25.8  +1.2200   0.5277     0.2:155 

+86 

+:13 

66  Virginia 

6     +0.96 

-6.2 

4  35.4 

23  23.9 

+11     0.8   +1.3320   0.5280-0.2355 

+85 

+47, 

SO  Virginis 

6       0.95 

6.2 

4  50.2 

5    4  51.0 

-  7  42.2  +0.3070 

0.5:103;    0.2344 

+57 

-24 

88  Virginis 

6i     0  95 

6.2 

6  17.4 

11     7.8 

-  1  37.2  +0.:i67l 

0.5:1201    0.2322 

+61 

-21 

B.A  C  4647 

6^'    0.95 

6.0 

7  31.1 

14  23.0 

+  1   32.0   +0.90:U)   0.5343  i    0.2310 

+82 

+  9 

94  Virginis 

6dl    0.93 

5.9 

8  22.1 

19  5J.5 

+  6  50.1   +0.5:^7   0.5358  j    0.2282 

+71 

-12 

95  Virginis 

6    !+0.93 

-5.8 

-  8  47.4 

20     3.5 

+  7     1.7   +0.9303 

0.5358 

-0.2277 

+81 

+  11' 

K  Virginis 

4i!    0.92 

5.8 

9  45.8 

23     1 .0 

+  9  53.6  +1.2750,0.5378 

0.2261 

+80 

+40' 

0'  l.ibrse 

6^     0.83 

4.5 

15     9.1 

7    6  -35.1 

-  7  35.0   +0.1621 

0.5f60 

0.1950 

+42 

-31 

0^  Librae 

6^1    0.82 

4.7 

14  44.6 

7  29.5 

-  6  42.5   -0.4337 

0.5558 

0.1933 

+11 

-67 

<:»  Librae 

6   !    080 

1 

3.8 

16  13.8 

10  52.5 

-  3  26.5    4-0.4543 

0.5580 

0.1890 

+59 

-16 

C*  Libras 

5i  1  +0.79 

-4.2 

-16  28.7 

11   52.3 

-  2  28.8   +0.5214 

0.5590-0.1876 

463 

-12 

d  Librap 

H 

0.73 

4.0 

16  24.4 

21      1.9 

+  6  2 1 .4   -1 .2040  ;  0  5640     0. 1 732 

-42 

-JX), 

13'  Scorpii 

2 

0.73 

3.2 

19  30.2 

N    1  59.5 

+11     85   +1.1420  ;  0.5671  1    0.1644 

+70 

+30 

^Scorpii 

5i      0.73 

3.2 

19  30.0 

1   59.6 

+11     8.6  +1.13!K);  0  5671  1    0.1644 

+70 

+:w 

v^  Scorpii 

4i      0.70 

3.2 

19  10.5 

4  48.1 

-10     9.1    +0.3425  '  0.5693 

1 

0.1596 

+48 

-21 

}(}  Ophiucbi 

4i   +0.65 

-2.9 

-19  46.8 

9  55,2 

-5  13.3   +0.1795   0.5722   -fl.l4J)9 

+:}8 

-:jo 

w  Ophiiichi 

4^1    0.63 

2.5 

21    13  8 

13  15.8 

-2    0.0  +1.1760 10.5746     0.1435 

469  I  +35 

Mars 

21  46.7 

20  22.7 

+  4  51.0   +0.7720  ;  0.5745  1    0.1264 

+681+  4 

c^  Ophiucbi 

5 

0.40 

1.2 

23  52.6 

9  13  24.4 

-  2  46.5   +1.0590   0.5880 

0.0881 

466  +26 

4  Sagittarii 

H 

0.27 

0.8 

23  48.3 

to    0  39.4 

+  8     1.9+0.1475  10.5915     0.0596 

♦28 

-31 

7  Sagittarii 

6 

+0.27 

-0.7 

-24   16.8 

1  51.0 

+  9  10.7   +0.5627   0.5921    -0.0568 

+53 

-  8 

P.  xvii,  330 

H 

0.26 

1.0 

23    8.4 

2  10.8 

+  9  29.8   -0.6170;  0.5921      0.0560 

-13-86 

9  Sagittarii 

6       0.27 

0.6 

24  21.8 

2  15.0 

+  9  33.8   +0.6237   0.5J)21      0.0555 

+58 :  -  5 

P.  xvii,3:M 

H     0.26 

0.6 

22  50.5 

2  J  8.2 

+  9  :^.fi   -O.J)253   0.5921      0.0555 

-:12   -INl 

B.A.C.616I 

H 

0.22 

0.8 

23  43.5 

5  20.7 

.11  27.9   -0.1847   0.5932     0.0474 

+  9   -51 

24  Sagittarii 

6 

+0.09 

-0.8 

-24     6.8 

13  59.3 

-3  10.1    -0.01»64  ;  0.5951    -0.02:17 

+11 

-46 1 

^7 

25  Sagittarii 

64 

0.09 

0.8 

24  18.3 

14   14.5 

-  2  55.4   +0.0914    0.5951  '    0.02:12 

+22 '  -:r) 

B.  AC.  6343 

64 

007 

0.7 

23  35.9 

15  47.8 

-  1  25.!»   -0.6600   0.59il3|    0.0192 

-19   -90 

26  Sagittarii 

64 

0.05 

0.5 

23  56.1 

17     5M 

-  0   11.6   -0.3401    0.5958!    0.0156 

-  3 

-62 

B.A.C.6:ib9 

6 

+0.03 

1.1 

25    7.2 

18  13.2 

+  0  53.6   +0.8461    0.5%  1    -0.0127 

465 

+  10 

BAG.  6448 

64   -0.03 

-0.8 

-23  18.8 

22  35.8 

♦  5     5.6  -1.0150   0.5967,    0.0000 

-43 

-90 

^  Sagittarii 

54      0.11 

0.3 

25  26.7 

11     6     7.8 

-11   40.5   +1.2230   0.5%  1  1 +0,0203 

465   +46 

r'  Sagittarii 

54'    0.16 

O.T 

24  43.3 

9  55.4 

-  8     2.1    +0.5878   0.5961      0.0:J09 

+53   -  7 

r*  Sagittarii 

64      0.16 

0.3 

24  37.6 

9  58.1 

-  7  59  5   +0.4932   0.5960     0.0311 

+46-12 

;^^  Sagittarii 

•54     0.17 

0.4 

24   10.7 

10     1.4 

-  7  56.3+0.0405   0.5960     0.0311 

1 

+»! '  -:w 

A*  Sagittarii 

6     -0.22 

-0.2 

-24  57.6 

14     6.1 

-  4     1.4   +0.9831    0.5958  +0.0422 

+65 

+20 

A'' Sagittarii 

44      0.23 

0.1 

25     7.5 

14  21.7 

-  3  46.5  +1.1620   0.5958     0.0431 

+65 

+:i7 

33  Sagittarii 

64     o.2:» 

0.6 

23  40.6 

15  36.2 

-  2  :J5.0   -0.24JI9   0.5955 '    11.0465 

+  6 

-56 

B.  A.C.6727 

6       0.25 

0.7 

23  40.8 

15  43  1 

-  2  28.4   -0.2415   0  5955     0.0465 

+  6 

-55 

4  Capricorn i 

6       0.43 

1.2 

22     8.9 

VJ    6  35.8 

+  11  48  7   -0.7992  0.5916     0.0864 

-22 :  .iHI  1 

n  Capricorn  i 

6    '  -0.59 

-1.7 

-21   54.8 

17  47.7 

-  1  25.8   +0.0843   0.5875   +0.11:19 

+21» 

-:e 

n  («apricorni 

5        0.65 

2.3 

20  17.4 

13     1    10.4 

+  5  :19.8   -0.6526   0.5840     0.13(»0 

-  })    -HJI 

1 

^  Capricorn i 

5j^      0.6rf 

2.0 

21  :w.2 

2  50.0 

+  7   15.5   +0.fl292  0.5KIO,    0.1349 

+68+14 

27  Capricorn i 

64      0.6S 

2  2 

20  59.9 

3  14.7 

+  7  39.3  +0.3406   0.5826'    <».i:<54 

+46   -21 

9  Capricorn  i 

..4      0.71 

2  2 

21     66 

5  43.8 

+  10     2.71 +0.7976   0.5818     0.1414 

1                                                            } 

+69   4  5 

t  Capricorn i 

44    -•0.H2 

-2.H 

-19  57.6 

14  35.2 

-  5  25.9  +0.9663   0.5769 

♦0.1580 

+70+16 

K  Capricorni 

5    .    ().rt5 

3.0 

19  22.1 

16  54.7 

-  :M  1.7   +0.7454    0.5758     0.1641 

+69+  1 

29  Aquarii       mu/t 

5        0.91 

3.7 

17  29.7 

14     1    1.5.7 

+  4  50.8  1+0.2833   0.5706     0.1791 

+47   -24 

56  Aqunrii 

64*    1.03 

5.0 

15    8.9 

13  15.0 

-  7  :i5.9  +0.1757   0.5644;    0.1985 

+4:1  -:m) 

r'  Aquarii       mull. 

54      1.10 

5.3 

14  :w.2 

20  52.9 

-0  14.3+1.2170   0.5609     0  2094 

1                             . 

+75   +35 

1 

T-  Aquarii 

4    l-l.lh 

-5.4 

-14  10.5 

21  43.1 

+  0  :i4.2i+0.92:)9  0.5605   +0.2102 

+76  +12 

74   Aquarii 

6     -1.12 

-.5.H 

-12  122 

23  26.9 

+  2  14.3' -0.7107   0.5594+0.2123 

-  3   -JH) 
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ELEMENTS  FOR  THE  PREDICTION  OF  0 

APRIL. 

CCULTATIONS. 

Tub  Star's 

At  CoMJUKcnoN  in  R.  A. 

LimitiDg  1 
Parallels. 

N.      8.  \ 

Name. 

Mag. 

Bed'na  from 
1890.0. 

Apparent 

DAnlfn&linn 

WasbiniEton 

Hour  Angle 
// 

Y 

X'       '       ./ 

Aa 

Aa 

O           0 

JUITMU    X  UUlr. 

1 

a 

II 

(1    h    m 

)i     m 

0 

01 

1    y;i  Aquarii 

4 

-1.18 

-6.6 

-  9  41.3 

lA    9  27.8 

4ll  54.5 

-i.08:U) 

0..5545 

40.22:W 

-25   -90 

t^' Aquarii 

4 

1.18 

6.6 

9  47.1 

10  23.5 

-11    11.8 

-0.7780   0.5540 

0.2246 

-  5   -90 

^/^  Aquarii 

4^ 

1.19 

6.7 

10  12.8 

.     10  52.0 

-10  44.2 

-0.2356   0.5540 

0.2250 

425  -:»4 

B.A.C.8S274 

7 

1.27 

7.3 

6  59.6 

16    0  24.0 

4  2  20.3 

-0.3929 

0.5474 

0.2353 

4I8   -63' 

30  Piscium 

4i 

1.31 

7.4 

6  37.7 

6  37.2 

4  8  21.2 

40.7091 

0.5457 

0.2:W7 

483   -  3 

33  Piicium 

5 

-1.31 

-7.5 

-  6  19.5 

8  11.8 

4  9  52.6 

40.7767 

0.5459 

40.23!n) 

475   4  1  ! 

B.A.C.  17 

6 

1.33 

7.6 

5  51.6 

10  31.3 

-11  52.5 

40.8620 

0.5449 

0.2407 

484    4  7, 

;  14  Ceti 

1 

6 

1.40 

8.2 

-  1     6.7 
NEW 

22  23.4 
MOON 

-  0  23.7 

-1  1210 

0.5413 

0.2440 

-24    -90 

Lalando  5725 

6 

-L49 

-6.1 

4l2  45.9 

19  22  21.8 

-  2  43.7 

41.0570 

0.5407 

4O.20OO 

490 '  425 ' 

B.A.C.1119 

6 

1.48 

4.9 

16  10.6 

90  13  52.0 

-1 1  44.0 

40.3866 

0.5434 

01781 

464    -12 

B.A.C.ri06 

6 

L44 

4.4 

16  59.8 

20  16.1 

-  5  32.5 

40.626:) 

0.5445 

0.1687 

485   4  2 

■        B.A.C.  1240 

6 

L44 

39 

17  52.9 

23  48.8 

-  2    6.9 

40.2674 

0.,\450 

0.1626 

456   -17! 

u^Tauri 

6 

1.44 

3.5 

19  18.9 

»1    3  39.9 

4  1  36.6 

-0.6536 

0.5460 

0.1. 'tei 

4  4    -68 

Neptokk 

4l9  13.2 

4  50.8 

4  2  45.2 

-0.3679 

0.5444 

+0.1538 

420   -50' 

u'^Tauri 

5i 

-1.42 

-3.0 

20  18.3 

7  24.3 

4  5  13.6 

-1.1440 

0.5468 

0.1494 

-31    -70 

e  Tauri 

H 

1.37 

3.0 

18  56.1 

12  40.1 

4lO  18.9 

41.0910 

0.5471 

0.1400 

+90   4:55 

W.  iv,  650 

6 

1.35 

2.4 

20  27.7 

17    5.1 

-  \)  25.0 

40.04^5 

0.5478 

0  1321 

443    -25 

I  Tauri 

5 

1.27 

L5 

21  25.8 

»J    4  26.3 

4  1  33.3 

40.3700 

0.5483 

0.1095 

464    -  6 

105  Taori 

6 

-1.26 

-1.3 

421  33.6 

6  38.6 

4  3  41.2 

40.4746 

0.5495   4O.IO52I 

472    4   1 

\0S  Tauri 

6i 

1.23 

0.9 

22    9.6 

10    4.2 

4  6  59.9 

40.17:i6 

0.5502 

0.0987 

+51    -15 

11  Tauri 

H 

1.22 

0.8 

21  59.0 

11  48.7 

4  8  40.H 

4O.5345 

0..5.509 

0.0949 

477   +  5 

0  Tauri 

6 

1.18 

-0.7 

21  50.5 

15  37.3 

-11  38.3 

4i.o:)6o 

0.5504 

0.0869 

490  VMi 

121  Tauri 

6 

l.!7 

40.1 

23  57.9 

19    7.5 

-  8  15.2 

-0.9817 

0.5509 

0.0799 

-19  -66 

B.A.C.  1801 

6 

-1.12 

+0.1 

423    9.2 

22  43.4 

-  4  46  7 

40.I76.I 

0.5514.40.07241 

451    -12 

i:)2  Tauri 

H 

1.01 

0.3 

24  31.8 

93    1   16.5 

-  2  18.8   -1.1470  [0.5514!    0.0672| 

-35   -65 

1  Geminorum 

5 

1.03 

0.2 

23  16.1 

8     !).8 

4  4  20.5|40.6:W7   0.5514 

0.0523 

489   4l5 

2  (jeininoruni 

7 

L03 

0.6 

23  38.8 

9  22.6 

4  5  30.8  40.2847    0.5512 

0.04!H) 

458   -  5 

3  Geminorum 

Hh 

0.!>9 

0.7 

23    7.8 

10  42.8 

4  6  48.2  I  40.9143 

0  5509 

0.0466 

4(H)   432 

5  Geminorum 

6i 

-o.im 

+0.7 

424  26.6 

11  30.4 

4  7  :m.2 

-0.4891 

0..-)509 

40.0442 

4I2   -48. 

6  Geminorum 

H 

0.9H 

0.8 

22  55.9 

11  53.6 

4  7  56.6  41.1840 

O..M09 

0.04  ;J8 

490    453; 

9  Geminorum 

(ii 

0.!Hi 

0.9 

23  46.7 

13  59.5 

4  9  58.3  '  40.3455 

0.5509 

0.03ir^ 

462 :     0 ' 

e  Geminorum 

H 

0.H4 

1.9 

25  14.4 

94    2  13.2 

-  2  I2.fn-0.94I5 

0  5493 

40.0128 

-17  -65 

u  Geminorum 

H 

0.72 

2.5 

24  22.2 

10  40.!) 

4  5  57.7  '  40.0440 

0.5480 

-0.0055 

443   -13 

46  Geminorum 

6 

-0.66 

42.4 

424  18.8 

ITi  17.0    4lO  24.4 '40.0570  1  0  5476 

-«l.0153 

443-13 

'  52  Geminorum 

(>i 

0.66 

2.6 

25    4.5 

16  17.9    411  23.3  I -0.7l>96 '  0..-)476 

0  0174 

-  7   -65 

A  Geminorum 

5^ 

0.61 

2.8 

25  15.6 

20  90.4 

-  8  42.3; -1.0940   0..5465 

0.0257 

-30   -65 

5tf  Geminorum 

64 

(V6() 

2.2 

23    9.3 

20  23.0 

-  8  39.8   41.2260 10.5163 

0.0266 

4!K)   459 

K  Geminor.   mult. 

3d 

0.48 

2.9 

24  39.7 

95    6    3.4 

4  0  41.2 

-0.7902 

0.5444 

0.0466 

-  6 

-65 

82  Geminorum 

64 

-0.46 

42X> 

423  24.7 

7  59.h 

4  2  33.8 

40.4055 

0.5439 

-0.0507 

474 

4  7 

84  Geminorum 

64 

0.42 

2.3 

22  36.9 

10    5.4 

4  4  35.2 

41.266.) 

0.5432 

0.0548 

490    463 

7  Cancri 

64 

0.37 

2.2 

22  22.7 

15    9.6 

4  9  21>.4 

41.2230   0.5416 

0()650 

4OO   456 

fi*  Cancri 

64 

0.32 

2.4 

22  57.0 

16  18.2 

4IO  35.7 

+0.5139   0.54  r> 

0.0672 

475   4  7 

y  Cancri 

44 

-0.13 

2.3 

21  51.9 

96    9  51.9 

4  3  35.2   40.2266   0.5:i.->9     0.1015 

454:-13 

B.A.C.  3206 

64 

^O.ll 

41.8 

420  15.8 

97    6    0.7 

-  0  54.4    -0.40:?!    0.521U   -0.i:«>5 

4I8   -51 

»  Leonia 

34     0.34 

40.4 

17  17.9 

9W    3  13.r  -  4  21.2   -0:k<65   0.5237     O.l^*^ 

4I9   -54 

42  Leonia 

6       0.42 

-0.3 

15  31.8 

10  34.0,  4  2  45.3   40.2797   0.->224     0.l7e6 

4:»7   -19 

t  Leonia 

54     0.46 

0.5 

14  42.0 

15  50.0    4  7  .VJ.H   +0.22t»l»   0.:)212     0.1^53 

+54   -22 

I  Leonia        mult. 

4    ;    0.70 

2.3 

1 1     8.0 

96  18  24.5    4  9  39.8    -l.l!H)0   0.5170     0.2130 

-31    -79 

u  VirjriniH 

6  :*o.7i 

-3.1 

4  8  44.5 

30    156.5    -7     18   -0.2319   0.5166' -0.2191 

428   -52 

f  Virjrinia 

54'    0.77 

3.1 

8  52.1 

5  27.9    -  3  :«>.4    -1.1440   0.5166     0.2216 

-26  -81 

p  VirginiM 

4    1   0.77 

3.6 

7    8.7 

5  46.2    -  3  18  7   406463   0.5 10^     0.2219 

484   -  5 

fr  Virginia 

44     0.83 

4.8 

7  13.5 

13  31.6    4  4  13.0   -1.1800   0.5176     0.2275] -29   -H  J 
2:J  34.6    -10     2.0  40.0445   0.5184   -0  2:W5"4l3   -37 

^7 

c  Virginia 

1 

54 :  40.89 

-4.8 

4  3  55.4 
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ELEM 

[EN 

•n 1                       ■           - 

TS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

\ 

The  Stak'b 

At  COKJUKcnoN  in  R.  A.                        PaSSa. 

Name. 

Mag. 

Retl'ns  from 
1890.0. 

Apparent 
Decimation. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

Y 

x' 

yi         N. 

S. 

—     —        — 

- 

Aa 

£kl 

\ 

a 

It 

0      / 

d     h    m 

h    m 

0 

_o 

B.A.C.4254 

6 

♦0.95 

-5.0 

+  2  27.6 

1     8  47.7 

-  1     6.4 

-0.5533 

0.5212 

-0.2360 

+11 

-74 

(>5  Virginia 

6 

1.08 

6.2 

-  4  21.0 

9    7  23.9 

-  3  10.2 

+1.2660 

0.5283 

0.2380 

+86 

+37 

K  Virginin 

44 

1J9 

6.4 

9  45.8 

»    7  25.3 

-  3  54.3 

+1.2650 

0.5408 

0.2294 

+80 

+38 

D 

o'  Libre 

64 

1.17 

5.6 

15    9.1 

4  14  28.9 

+  2    6.5 

+0.0955 

0.5614 

0.1990 

+39 

-35 

0^  Libra 

iih 

1.25 

5.6 

14  44.6 

15  22.2 

+  2  57.9 

-0.4999 

0.5618 

0.1978 

+  8 

-72 

n  Librae 

6 

+1.26 

-5.4 

-16  20.0 

17  37.9 

+  5    8.8 

+0.6829 

0  5631 

-0.1945 

+73 

-  3 

> 

^3  Libro) 

C^  Librw 

6 

1.26 

5.1 

16  13.9 

18  41.1 

+  6    9.8 

+0.3747 

0.5641 

0.1930 

+54 

-20 

H 

1.26 

5.3 

16  28.8 

19  39.5 

+  7    6.2 

+0.4412 

0.5650 

0.1918 

+59 

-16 

7 

)^>  Scorpii 

2 

1.27 

4.4 

19  30.3 

5    9  27.8 

-  3  35.6 

+1.0300 

0.5748 

0.1683 

+70 

+21 

/^  Scorpii 

5i 

1.27 

4.4 

19  30.1 

9  27.9 

-  3  35.5 

+1.0270 

0.5748 

0.1683 

+70 

+20 

V*  Scorpii 

^F  Ophiuchi 

<j  Ophiuchi 

6  Ophiuchi      var. 

c^  Ophiuchi 

44 

+1.26 

-4.3 

-19  10.6 

12  12.4 

-  0  57.1 

+0J3402 

0.5761 

-0.1631 

+43 

-27* 

44 

1.25 

3.8 

19  46.9 

17  12.1 

+  3  51.3 

+0.0626 

0.5805 

0.1537 

+32 

-371 

44 

1.24 

3.5 

21  13.9 

20  27.6 

+  6  59.4 

+1.0440 

0.5818 

0.1467 

+69 

+22 

5 

1.16 

1.6 

24    4.4 

6  18    1.5 

+  3  42.8 

+1.2770 

0.5943 

0.0961 

+66 

+56: 

5 

1.14 

1.4 

23  52.6 

19  59.9 

+  5  36.5 

+0.8958 

0.5953 

0.0916 

+66 

+12 

63  Ophiuchi 
4  Sagittarii 
7  Sagittarii 

64 

+1.11 

-0.6 

-24  51.9 

y    5    4.3 

-  9  41.0 

+1.1750 

0.5997 

-0.0669 

♦65 

+381 

54 

1.08 

0.7 

23  48.3 

6  58.3 

-  7  51.7 

-0.0168 

0.5997 

0.0615 

+19 

-41 

6 

1.06 

0.6 

24  16.8 

8    8.7 

-  6  44.1 

+0.3909 

0.5997 

0.0584 

+42 

-18 

P.  xvii,  330 

54 

1.06 

0.8 

23    8.4 

8  27.6 

-  6  26.0 

-0.7736 

0.5999 

0.0576 

-22 

-90 

U  Sagittarii 

6 

1.07 

0.5 

24  21.8 

8  31.7 

-  6  22.0 

+0.4530 

0.5999 

0.0572 

+46 

-15 

P.  xvii,  334 

54 

+1.05 

-0.9 

-22  50.5 

8  34.8 

-  6  19.1 

-1.0800 

0.5999 

^.0572 

-43 

-90 

1 

U.A.C.6I61 

54 

1.02 

-0.5 

23  43.5 

11  32.9 

-  3  28.2 

-0.3507 

0.6008 

0.0490 

0 

-63 

A  Sagittarii 

24  Sagittarii 

25  Sagittarii 

3 

0.97 

+0.3 

25  28.9 

17  43.3 

+  2  27.0 

+1.1710 

0.6019 

0.0315 

+65 

+37, 

6 

0.93 

0.1 

24    6.8 

20    0.0 

+  4  38.0 

-0.2718 

0.6025 

0.0252 

+  3 

-57' 

64 

0.93 

0.2 

24  18.3 

20  14.9 

+  4  52.4 

-0.0856 

0.6025 

0.0243 

+12 

-45; 

B.A.C.6343 

64 '  -1-0.92 

+0.2 

-23  35.9 

21  46.1 

+  6  19.8 

-0.8307 

0.6025 

-0.0200 

-29 

-90 

26  Sagittarii 

64     0.90 

0.3 

23  56.1 

23    2.2 

+  7  32.7 

-0.5151 

0.6027 

0.0164 

-12 

-76 

U.  A.C.6361) 

6 

0.94 

0.7 

25    7.2 

»    0    8.6 

+  8  36.4 

+0.6627 

0.6027 

0.0133 

+59 

-  2 

B.  A.C.044d 

64 

0.86 

0.5 

23  18.8 

4  25.9 

-11  16.9 

-1.1880 

0.6026 

-0.0010 

.57 

-90 

^  Sagittarii 

54 

0.78 

1.5 

25  26.7 

11  49.6 

.  4  11.4 

+1.0300 

0.6019 

+0.0201 

+65 

+24 

Xi  Sagittarii 
X^  Sagittarii 
y'»  Sagittarii 
m'  Sagittarii 
/i2  Sagittarii 

54 

+0.73 

+1.5 

-24  43.3 

15  33.3 

-  0  36.9 

+0.3977 

0.6009 

+0.0305 

+40 

-18 

64 

0.73 

1.4 

24  37.6 

15  35.8 

-  0  34.5 

+0.3020 

0.6009 

0.0307 

+34 

-23 

54 

0.72 

1.3 

24  10.7 

15  39.2 

-  0  31.1 

-0.1477 

0.6009 

0.0310 

+10 

-49. 

6 

0.67 

1.8 

24  57.6 

19  40.1 

+  3  19.9 

+0.7868 

0.6002 

0.0423 

+65 

+  6' 

44     0.67 

1.8 

25    7.5 

19  55.4 

+  3  34.6 

+0.9647 

0.5999 

0.0429 

+65 

+18 

53  Sagittarii 

64 

+0.64 

+1 .5 

-2:^  40.6 

21     8.8 

+  4  45.0 

-0.4396 

0.5995 

+0.0436 

-  5 

-69 

B.  AC.  6727 

6 

0.64 

1.5 

23  40.8 

21   15.6 

+  4  51.5 

-0.4312 

0.5995 

0.9466 

-  5 

-69 

4  Capricorni 
17  Capricorni. 

6   1    0.45 

2.1 

22    8.9 

9  1 1  57.8 

-  5    2.0 

.0.9931 

0.5939 

0.0864 

-34 

-90 

6 

0.29 

1.7 

21  54.8 

23    4.9 

-  5  38.7 

-0.1145 

0.5884 

0.1139 

+18 

-47 

7/  Capricorni 

5 

0.21 

1.3 

20  17.4 

10    6  26.2 

-11   17.0 

-0.8513 

0.5840 

0.1313 

-20 

-90 

X  Capricorni 
27  Capricorni 

^  Capricorni 
37  Capricorni 

e  Capricorni 

54  1  ^.0.19 

+  1.9 

-21  38.1 

8    6.0 

-  9  41.2 

+0.7300 

0.5829 

+0.1350 

♦69 

+  1 

64     0.10 

1.6 

20  59.8 

8  30.4 

-  9  17.7 

+0.1400 

0.5822 

0.1359 

+34 

-32' 

54     0.15 

1.9 

21     6.5 

10  59.3 

-  6  54.5 

+0.5952 

0.5808 

0.1414 

+6;^ 

-  7 

6       0.03 

1.7 

20  34.5 

18  55.9 

+  0  44.1 

+1.2460 

0.5760 

0.1578 

+69 

+43 

44   -fO.Ol 

1.7 

1!)  57.5 

19  51.9 

+  1  38.1 

+0.7686 

0.5751 

0.1595 

+70 

+  3 

K  Capricorni 

5     -0.02 

+1.5 

-19  22.0 

22  11.9 

+  3  52.8 

+0.5473 

0.5733 

+0.1628 

+62 

-10 

29  Aquarii       mult 

64  :    0.12 

+0.8 

17  21K6 

II    6  36.0 

+11  58.4 

+0.0897 

0.5674 

0.1790 

+;i6 

-35 

56  Aquarii 

64     0.27 

-0.2 

15    8.8 

18  42.5 

-  0  21.1 

-0.0103 

0.5605 

0.1982 

I+;*4 

-41 

r^  Aquarii       mult. 
r' Aquarii 

54 

0.35 

0.3 

14  38.1 

13    2  26.6 

+  7    6.8 

+1.0420 

0.5551 

0.2083 

+75 

+20 

4 

0.36 

0.5 

14  10.4 

3  17.5 

+  7  55.9 

+0.7482 

0.5545 

0.2092 

+74 

0 

74  Aquarii 
^>  Aquarii 
^<  Aquarii 
yr*  Aquarii 

6 

-0.38 

-0.9 

-12  12.1 

5    2.4 

+  9  37.2 

-0.8978 

0.5530 

+Oi2112 

-13 

-90, 

4 

0.50 

Ii) 

9  41.2 

15  13.8 

-  4  32.1 

-1.2610 

0.5478 

0.2221 

-41 

-90 

4 

0.51 

1.8 

9  47.0 

16  10.5 

-  3  37.4 

^.9521 

0.5474 

0.2230 

-15 

-90 

44 

0.52 

1.9 

10  12.7 

16  39.5 

-  3    9.3 

-0.4060 

0.5471 

0.2235 

+16 

-65, 

B.  A.C.«274 

7       0.64 

2.7 

6  59.5 

13    6  27.7 

+10  11.5 

.0.5524 

0.5415 

0.2343 

+10 

-76  i 

tiO  Piscium 

1    44: -0.71 

-2.7 

-  6  37.7 

12  49.0 

-  7  39.6 

+0.5720 

0.5391 

+0.2375 

+75 

-10 

33  Piftcium 

0.71 

-2.9 

-  6  19.5 

14  25.8 

_  6    5.9 

♦0.6443 

0.5:W4 

+0.2381 

+81 

-  6 

OCCULTATIONS,  1890. 


431 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAT. 

The  BTAk*s 

At  CONJUlfCTION  IH  R.  A. 

LiiDitlBK 
Parallela. 

Name. 

MiMS- 

1  from 
0.0. 

A6 

Apparent 
DocunAtion. 

WaahingtoD 
Mean  llmo. 

HonrAnfflo 
// 

Y 

1 

N. 

8. 

B.A.C.17 

14  Ceti 

15  Ceti 
26  Ceti 
2i)  Ceti 

6 
6 

6 
6^ 

-0*76 
0.85 
0.86 
0.1>7 
0.1)8 

-3.2 
4.2 
4.3 
4.6 

4.8 

-  S  5L6 
I     6.7 

-  1     6.7 
♦  0  46.5 

1  25.0 

d    h    m 

13  16  48.4 

14  4  56.6 
6  10.7 

18  41.9 
20  43.8 

h     m 

-  3  47.9 

♦  7  57.1 

♦  9     8.8 

-  2  43.7 

-  0  45.5 

+0.7336 
-1J2530 
-0.9552 
♦0.1230 
-0.0537 

0.5373 
0.5337 
0.5337 
0.5320 
0.5314 

♦0.2;W9 
0.2420 
0.2425 
0.2422 
0.2417 

♦83 
-36 
-12 
♦47 
♦37 

o 

-  1 

-90 
-90 

-:w 

-43 

33  Ceti 

35  Ceti 
/  Piacium 
V  Piacium 

64  Ceti 

6 

Hi 
5 

-0.99 
LOO 
1.01 
1.09 
L15 

-4.9 
4.8 
4.4 
5.1 
5.2 

♦  1  51.6 
1  53.3 

3  2.0 

4  55.7 
8    3.2 

21  59.8 

22  57.7 
15    1  32.2 

13    6.2 
10    3  43.3 

♦  0  28.1 

♦  1  24.1 

♦  3  53.9 
-  8  53.9 

♦  5  15.9 

-0.2083 
-0.0051 
-0.5764 
♦0.2060 
♦0.3245 

0.5314 
0-5314 
0J)307 
0.5317 
0.5328 

♦0.2417 
0.2414 
0.2406 
0.2367 
0.2276 

♦29 
♦40 
♦10 
♦52 
♦59 

-52 

-40 
-77 
-28 
-22 

f '  Ceti 
^  Arietia 
B.A.C.755 
1  31   Arietia 
38  Arietia 

H 

54 
64 
51 
5 

-1.18 
1.16 
L18 
1.25 
IMG 

-5.2 
5.3 
5.3 
5.3 
5.1 

+  8  19.7 
10    6.6 

10  4.0 

11  58.2 
11  58.9 

NEW 

4  30.9 

10  15.0 

11  11.6 
15  56.6 
19  58.9 

MOON. 

♦  6     1.9 
♦11  35.2 
-11  30.0 

-  6  63.9 

-  2  59.4 

♦0.212:) 
-0.3744 
-0.1212 
-1.0!K)i) 
-0.2381 

0.5328 
0.5332 
0.5334 
0.5341 
0.5352 

♦0.2269 
02220 
0.221 1 
0.2168 
0.2126 

♦52 
♦20 
♦34 
-22 
♦28 

-27 
-5!) 
-45 
-78 
-50 

e  Tauri 
;     (  Tauri 
105  Tauri 

34 

5 
6 

-1.36 
L34 
L33 

-2.9 
1.7 
1.5 

♦18  56.1 
21  25.9 
21  33.6 

18  20  51.3 

1»  12  37.7 

14  49.^ 

-  3  42J2 
♦11  32.6 

-10  19.8 

♦1.1580 
♦0.4647 
♦0.5641 

0.5470 
0.551 1 
0.5513 

♦0.1415 
0.1114 
0.1069 

♦90   +40 
♦71    -  1 
♦80   ♦  6 

108  Tuuri 

ft  Tauri 

'     o  Tauri 

;I21  Tuuri 

B.  AC.  1801 

64 

54 
6 
6 
6 

-L32 
1.31 
1J29 
1.29 
1.26 

-1.2 
LI 

0.9 

0.3 

-0J2 

♦22    9.6 
21  59.0 
21  50.5 
23  57.9 
23    9.2 

18  14.8 

19  59.1 
2:^  46.9 

*JO    3  16.5 
6  51.0 

-  7     1.7 

-  5  21.0 

-  1  40.9 

♦  1  41.4 

♦  5    8.7 

♦0.2663 
♦0.6304 
♦1.1360 

-0.8784 
♦0.2H)0 

0.5521 
0.5521 
0.5529 
0..5529 
0J>534 

♦0.1000 
0.0!)64 
0.0884 
0.0810 
0.0734 

♦571-10 
♦87l+n) 
♦!M)   445 
-11    -<i6 
^'>H  -  7 

132  Tauri 

1  Geminorum 

2  Geminorum 

3  (leminorum 
5  (Beminorura 

54 

5 

7 

64 
64 

-li« 
1.21 
1.21 
1.18 
L19 

0.0 
♦0.4 
0.5 
0.5 
0.8 

♦24  31.8 
2:)  16.1 
23  38.8 

23  7.8 

24  26.6 

9  24.0 

16  15.2 

17  27.7 

18  47.5 

19  34.6 

♦  7  36.4 

-  9  46.3 

-  8  36.3 

-  7  19.3 

-  6  3:).8 

-1.0440 
♦0.7537 
♦0.4015 
♦1.0330 
-0.3687 

0.5538 
0.55:J8 

o.55:w 

0.5536 
0.5535 

♦0.0681 
0.0531 
0.0505 
0.0474 
0.0458 

-24 ;  -65 

♦90   +21 
♦67   ♦  2 
♦IN)   ^40 
♦20   -40 

*.)  (leminorum 
f  Geminorum 

37  (leminorum 
u  Geminorum 

48  Geminorum 

64 

34 
64 

54 
6 

-1.17 
1.10 
1.06 
1.01 
O.IKJ 

♦0.9 
1.8 
2.2 
2.2 
2.5 

♦2:^  46.7 
25  14.4 
25  30.7 
24  22.2 
24   18.8 

22  3.1 
*J1  10  12  5 

15  22.0 
18  37.3 

23  11.6 

-  4   10.4 

♦  7  an 

-11  26.H 

-  8  18.2 

-  3  53.2 

♦0.4654 
-0.8097 
-1.0680 
♦0.1817 
♦0.1986 

0.5530 
0.5522 
0.5518 
0.550© 
0.5502 

♦0.0404 

0.0150 

♦0.0022 

-0.0050 

0.0150 

♦72 
-  7 
-27 
♦51 
♦52 

♦  7 
-65 
-64 

-  6 

-  6 

52  (jeminorum 
A  (leminorum 
K  Geminor.    mult 
82  Geminorum 
■    fi*  Cancri 

64 

54 
34 

64 

64 

-0.96 
0.1>2 
0.82 
0.79 
0.69 

♦2.7 

2.9 
3.2 
2.9 
3.1 

♦25     4.5 
25  15.6 
24  39.7 
23  24.7 
22  57.0 

*49    0  1*^3 

4  13.6 

13  53.6 

15  49.5 

*J9    0     5.8 

-  2  54.6 
♦  0  586 
♦10  19.2 
-11  48.8 

-  3  48.!) 

-0.6582 
-0.9486 
.0.6409 
♦0.6183 
♦0.6717 

0.5499 
0.5487 

o.546:j 

0.5454 
0.5434 

-0.0173 
0.0259 
0.0465 
0.0505 
0.0674 

♦  3 
-17 

♦  4 

♦IK) 
♦90 

-5!) 
-65 
-59 

♦  15 

♦  15 

y  Cancri 
B.A.C.3I38 
'         B.A.C.3206 

^  i«eonia 
42  Leonia 

44 

64 
64 
34 
6 

-0.49 

0.33 

0.25 

-0.01 

♦0.08 

♦3.4 
3.6 
3.1 
2.1 
1.7 

♦21  51.9 
21  44.2 
20  15.8 
17  17.9 
15  31.8 

17  38.1 
2M    8  19.3 

13  49.2 
95  1 1     9.h 

18  34.7 

-10  50.9 

♦  3  22.4 

♦  8  41.9 

♦  5  23.3 
-11  25.2 

♦0.3876 
-1.1520 
-0.2417 
-0.2206 
♦0.4460 

0.5364 
0.5:i07 
0.5287 
0.5208 
0.5187 

-0.1013 
0.1272 
0.i:i64 
0.167!) 
0.1776 

♦65   -  5 
-33   -68 
♦27    -41 
♦28   -44 
♦68   -10 

i  Leonia 
k  Leonia 
1  Leonia        mult. 
Lt  Virginia 
^  Virginia 

54 

54 

4 

6 

54 

♦0.14 
0.21 
0.41 
0.50 
0.53 

♦  1.4 
♦1.3 

0.0 
-1.2 

1.1 

♦  14  42.0 

14  46.5 

11     8.1 

8  44.6 

8  52.2^ 

1 

23  54.4 

«•    7  15.6 

»r    2  49.!l 

10  28.7 

14     .3.8 

-  6  15.1 

♦  0  53.1 

-  4     7.0 

♦  3  18.4 

♦  6  47.3 

♦0.3!)57 
-1 .0730 
-1.0470 
-0.0870 
-1.0^)70 

0.5170 
0.5151 
0.5121 
0.5121 
0.5113 

-0.1840 
0.1!)26 
0.2116 

0.2180 
0.2202 

♦64-13 
-22 ;  -75 

-19 '-79 
♦36  -43 

-16   -81 

1 

V  Virginia 

K  Virginia 

1 1   Virginia 

e  Virginia 

B.AC  4254 

4 

44 

6 
5 
6 

♦0.53 
0.62 
0.65 
0.70 
0.79 

-17 
1.9 
2.1 

3.0 
3.4 

♦  7     8.H. 
7  13.5 
6  25.0 ' 
3  55.4 

♦  2  276 

14  22.3 

22  15.2 

s»W    3    4.6 

8  27.!) 

17  49.6 

♦  7     5.3 

-  9  15.5 

-  4  34.7 

♦  0  39.2 

♦  9  44.5 

♦0.7905 
-1.0510 
-1.2710 
♦0.1753 
-0.4377 

0.5113 
0.511!) 
0.5129 
0.5132 
0.5151 

-0.2205 
0.2255 
0.2284 
0.2:J08 
0.2:i42 

♦90  ♦  4 
-I!)   -83 
-38   -^"4 
♦50   -31 
♦  17    -67 

;  (>5  Virginia 
1  80  Virginia 

6 
6 

♦0.80 
♦1.06 

-5.3 
-5.3 

-  4  21.0 

-  4  50.2 

»  16  44.7 
22  50.0 

♦  7  58.5 
-10     7.4 

♦1.3640,0.5240-0.2372 
♦0.430-   0.5271    -0.2;«i4 

♦-6   +51 
♦65   -l« 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


MAY. 


Thb  Stab's 


Name. 


88  Virgin  18 
H.  AC.  4647 

!)4  Virginis 
!)5  Virginis 


R<m1'ii8  from 

MSK. 

1890.0. 

Sa 

^6 

M 

II 

64 

4.1.11 

-5.6 

64 

1.12 

5.8 

64 

1.18 

5.0 

6 

+1.19 

-6.1 

Apparent 
Declination. 


-  6  17.4 

7  31.1 

8  2<<3.1 

-  8  47.4 


At  Conjunction  in  B.  A. 


Washington 
Mean  Timo. 


Hour  Angle 
H 


+0.4686 
+0.9910 
+0.6025 
+0.9!)47 


0.5298 
0.5319 
0.5362 
0.5357 


Limiting 
Parallels. 

y' 

N. 

S. 

-0.2345 

.68^ 

-16 

0.2335 

+82 

+14 

0.2315 

+70 

-  8 

-0.2310 

+81 

+15 

JUNE. 


C  l^ibrn 
<*»  Libra 
C^  LibrsB 

;3'  Scorpii 
^^  Scorpii 
v*Scorpii 
^  Ophiuchi 
u  Ophiuchi 

b  Ophiuchi      var. 
f^Opliiuchi 
63  Ophiuchi 
4  Sagittarii 
7  Sagitturii 

P.  xvii,  330 

9  Sagitturii 
P.  xvii,  334 
U.A.C.6I61 

A  Sagittarii 

24  Sagittarii 

25  Sagittarii 
B.A.C.6343 

26  Sagittarii 
B.A.C.6369 

lb  Sagittarii 
X^  Sagittarii 
X^  Sagittarii 
;f^  Sagittarii 
A'  Siigittarii 

A' Sagittarii 
53  Sagittarii 
B.A.C.6727 

4  Capricorn  i 
17  Capricorni 

tf  Capricorni 
X  Capricorni 

27  Capricorni 
^  Capricorni 

33  Capricorni 

37  Capricorni 

e  Capricorni 

c  Capricorni 
2{)  Aquarii       mtUt. 
56  Aquarii 

r^  Aquarii       mult. 
r'  Aquarii 
74  Aquarii 
^1  Aquarii 
y^  Aquarii 

^  Aquarii 
B.  AC.  8274 


6 
6 
54 

2 

54 
44 


44 

5 

5 

64 

54 
6 

54 

6 

54 

54 

3 

6 

64 

64 

64 

6 

54 
54 

64 
54 
6 

44 

64 

6 

6 

6 

5 

54 

64 
54 

54 

6 

44 
5 

64 

t)4 

54 

4 

6 

4 

4 

44 
7 


.49 
.50 
.51 

+1.60 
.60 
.60 
.64 
.66 

.74 

.73 
.72 

.70 
.70 

.70 
.70 
.68 

.68 

691 
I 
.65 

.66 

.63; 

.63 

.61 

.56 
.52 
.52 
.50 
.52 

.52 
.49 
.49 
.30 
.20 

.09 
.07 
.06 
.03 
0.98 

+0.95 
0.t)3 
O.JK) 
0.77 
0.62 

+0.51 
0.50 
0.48 
0.33 
0.32 

+0.32 
+0.16 


-5.9 
5.7 
5.7 

-5.1 
5.1 
4.8 
4.4 
4.1 

-2.0     - 
1.8 
0.8 
0.7 
0.5 


-0.4 

0.3 

-0.5 

+0.1 

0.6 

+0.7 
0.7 
0.8 
1.0 
1.3 

+2.6 

2.8 
2.8 
28 
3.3 

+3.4 
3.2 
3.2 
4.1 
5.0 

+5.0 
5.4 
5.2 
5.5 

5.8 

45.8 
5.7 
5.7 
5.4 
4.9 

+4.9 
4.7 
4.3 
3.5 
3.4 

+3.5 
+2.7 


■16  20.0 
16  13.9 
16  28.8 


.19 
19 
19 
19 
21 


30.3 
30.1 
10.6 
46.9 
13.9 


-24  4.5 

23  52.7 

24  51.9 

23  48.3 

24  16.8 


-23    8.4 

24  21.8 

22  50.5 

23  43.5 

25  28.9 

.24     6.8 

24  1H.3 
23  35.9 
23  5().l 

25  7.2 


-25 
24 
24 
24 
24 


26.7 
43.3 
37.6 
10.7 
57.6 


-25  7.5 
23  40.6 
23  40.8 
22    8.9 

21  54.8 


20 
21 
20 
21 
21 


17.4 
.38.1 
59.8 
6.5 
19.2 


■20  34.5 
19  57.5 
19  22.0 
17  29.6 
15    8.8 


14 
14 
12 

9 
9 


38.1 
10.4 
12.1 
41.2 

47.0 


10  12.7 
6  59.5 


3  11.0 

4  13.8 

5  11.8 


18 

18 

21 

2 

5 


51.9 
52.0 
34.3 
29.6 
42.1 


2  50.1 

4  456 

13  36.4 

15  27.6 

16  35.6 

16  54.4 

16  58.5 

17  1.4 

1!»  54.8 
1  54.8 


4 
4 

7 

8 

19 
23 
23 
23 
5    3 


8.1 

22.0 

50.7 

4.5 

9.1 

29.1 
6.1 
8.6 

11.H 
5.4 


3  20.2 

4  31.4 

4  3H.1 
18  53.9 

5  42.0 


12 

14 

14 

17  17.6 

20  42.4 


51.3 
28.6 
52.3 


7  I 
1 
4 

12 

8  0 

7 

8 

10 

20 

21 

22 

9  11 


2.5 
57.2 
14.0 
27.6 
21.5 

59.2 
49.4 
33.5 
38.6 
34.9 

36 

47.8 


7  30.1 
6  29.5 
5  33.5 


+  7 

+  7 
+10 
-  9 


-  5 


.36.5 
36.6 
12.8 
3.2 
58.1 


+ 
+ 
+ 


9  40.7 

7  49.9 

0  38.9 

2  25.4 

3  30.6 


+  3  48.7 
+  3  52.6 
+  3  55.3 
+  6  41.5 
-11  33.7 


26.1 
12.7 

47.8 
37.2 
35.3 

15.8 
43.6 
46.1 
49.2 
27.1 

13.0 
4.8 

-  9  58.3 
+  3  41.7 

-  9  56.6 


-  9 

-  9 

-  7 

-  6 

-  5 

+  5 

+  8 
♦  8 
+  8 
-11 

-II 
-10 


+ 
+ 


3 
I 
1 
1 
4 


4.4 
31.1 

8.3 
11.2 
28.1 


+  8  :w.2 

+  9  30.8 

+11  42.4 

-  4  22.6 
+  7  5.3 

-  9  33.3 
:.  8  44.8 

-  7  4.3 
+  2  40.0 
+  3  34.3 

+  4  2.1 

-  6  41.1 


+0.6982 
+0.3915 
+0.4559 

+1.0230 
+1.0200 
+0.2:169 , 
+0.0570 
+1 .0260 

+1.2290 
+0.8521 
+1.1160 
-0.0614 


0.5641 
0.5650 
0.5665 

0.5778 
0.5778 
0.5800 
0.5845 
0.5867 

0.6025 
0.6026 
0.6070 
0.6080 


+0.3416   0.6084 


-0.8093 
+0.4014 
-1.1160 


0.6085 
0.6085 
0.6087 


-0.3947  I  0.6099 
+1.101010.6109 

-0.3245  0.61 15 


-0.1391 
-0.8726 
-0.5645 
+0.5943 

+0.9486 
+0.3196 
+0.2268 
-0.2185 
♦0.7003 

+0.8726 
-0.5000 
-0.4983 
-1.0590 
-0.1977 

-0.9284 
+0.6333 
+0.0500 
+0.5017 
♦  1.2150 

+  1.1420 
+0.671 1 
+0.4515 
-0.(M)50 
-0.1027 


0.6118 
0.6120 
0.6121 
0.6122 

0.6120 
0.6112 
0.6112 
0.6112 
0.6101 

0.6101 
0.6096 
0.6095 
0.60:M> 
0.5J)67 

0.59 1 5 
0.5908 
0.5908 
0.5885 
0.5860 

0.5825 
0..">8^» 

o.r»8:J4 

0.5734 
0.5642 


+0.9408  0.5481 


+0.6486 
-0.9831 
-1.3480 
-1.0390 

-0.4957 
-0.6393 


0..*>475 
0.5468 
0.5493 
0.5484 

0.5480 
0.5407 


-0.1961 
0.1945 
0.1932 

-0.1707 
0.1707 
0.16.56 
0.1559 
0.1489 

-0.0J)82 
0.0930 
0.0686 
0.06;J6 
0.0603 

-0.0594 
0.0590 
0.0588 
0.0508 
0.0329 

-0.0261 
0.0255 
0.0210 
0.0176 

-0.0142 

+0.0198 
0.0306 
0.0308 
0.0310 
0.0425 

+0.0432 
0.0465 
0.0472 
0.0872 
0.1156 

+0.1327 
0.1369 
0. 1 377 
0.1430 
0.1506 

+0.1592 
0.1612 
0.1657 
0.1812 
0.11H>5 

♦i)  201K> 
0.2105 
0.2128 
0.2229 
0.2238 

+0.2242 

+o.s:mi 


+74  I  -  2 
♦55.-19 
♦59  -16 

+70  I  +20 ' 
+70  '  +20 
+43  -27 , 
+32 .  -37  ' 
+68+21  ' 


+4: 


i> 


♦66 
♦66+9 
+65  i  +30 
+18-45 
+:}9  I  -21 

-24  ,  -00 
+43-18 
-45  I  -90 

-  3  -69 
♦65   +30 

-  I    -61 

+  9  -49 
-32   -!»0 


-14 
+53 

+65 
+.35 
♦29 
♦  6 
i64 

♦65 

-  8 

-J' 

+14. 

-25 ' 

♦65 

♦29: 

+56 

♦69 


-81 

-  6 

+17 
-22 
-27 

-54 
0 

+11 
-74 
-74 

-JK) 

-52 1 
I 

-Wl' 

-  51 
-38 
-13 
+39 


+69   +31  , 
+69   -  3 
+56   -13 
+.31  ;-41 

+28  ■  -46 


+75 
+74 
-19 
-54 
-22 

+12 
♦  6 


+12 
-  6 
-90 
-90 
-90 

-71 

-84 
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ELEMENTS  FOR  ' 

rHE  PREDICTION  OF  OCCULT ATI0N8. 

JUNE. 

TBB  STAB'ft 

▲t  CORJUSrCllON  IN  R.  A. 

Liialthig 
PsrsUels. 

Nmbo. 

Ma«. 

fied*iis  from 
18Q0.0. 

Apparent 
Deolbation. 

Washington 
Mean  Tune. 

Hour  Angle 
n 

T 

%9 

y' 

N. 

0 
468 

8. 
-iS 

^m. 

Ai 

30  Piscium  ~ 

40*06 

45i!8 

-  6^  37.6 

d     h    ID 
9  18     8.7 

h    ID 
-  0  32.6 

40.4838 

0.5382 

40.2369 

33  Piscium 

6 

0.06 

2.6 

6  19.4 

19  45ii 

4  1     1.1 

40.5541 

0.5371 

0.2380 

474 

-11 

B.A.C.  17 

6 

40.03 

2.3 

5  51.5 

22    8.2 

4  3  19.2 

40.6426 

0.5365 

0J2390 

4«1 

-6 

14  Ceti 

6- 

-0.09 

1.0 

1     6.6 

to  10  19.1 

-  8  53.1 

-1.3370 

0.5317 

0.2416 

-46 

-90 

15  Ceti 

til 

0.10 

0.9 

-  1     6.6 

11  33.4 

-  7  41.1 

-1.0380 

0.5309 

0iM16 

-18 

-90 

26  C«ti 

6 

-0.22 

40.6 

4  0  46.6 

II    0  10.4 

4  4  32.2 

40.0469 

0.5278 

40.2410 

443 

-38 

29  Ceti 

61 

0.25 

40.2 

1  25.1 

2  13.8 

4  6  31.8 

-0.1270 

0.6279 

0.2410 

434 

-47 

33  Ceti 

6 

0.26 

0.0 

1  51.7 

3  30.2 

4  7  45.8 

-0.2835 

0.5273 

0i2403 

425 

-57 

35  Ceti    - 

61 

0.27 

40.3 

1  53.4 

4  28.6 

4  8  42.4 

-0.0801 

0.5273 

0.2403 

436 

-45 

1    /  Piscium 

5 

0.30 

-0.2 

3    2.1 

7    4.8 

4l1   13.8 

-0.6498 

0.5272 

0.2395 

46 

-83 

1    V  Piscium 

41 

-0.22 

-0.6 

4  4  55.8 

18  47.1 

-  1  25.4 

40.1400 

0.5266 

40i»45 

448 

-38 

1  64  Ceti 

51 

0.54 

1.2 

8    3.3 

VM    9  36.3 

-11     3.7 

40.2699 

0.5278 

0.2261 

456 

-24 

^>  Ceti 

41 

0.55 

1.3 

8  19.8 

10  24.6 

-10  17.0 

40.1605 

0.5278 

0.2254 

449 

-30 

f  Arietis 

51 

0.61 

1.8 

10    6.7 

16  13H 

-  4  38.6 

-0.42S)3 

0.5280 

0.2205 

4I8 

-63 

B.A.C.  755 

61 

0.62 

1.8 

10    4.1 

17  114 

-  3  42.8 

-0.1732 

0.5280 

0.2196 

431 

-47 

31   Arietis 

51 

-0.66 

-2.2 

4ll  58.3 

22    0  7 

4  0  57.6 

-1.1440 

0.5288 

40.2153 

-87 

-78 

3b  Arietis 

5 

0.68 

1.9 

11  59.0 

13    3    6.9 

4  4  56.1 

-0.2837 

0.52!)0 

0J2112 

425 

-53i 

Lalande  5725 

6 

0.76 

1.9 

12  46.0 

12  34.8 

-  8  55.7 

41.0350 

0.5329 

0.1999 

490 

423 

B.A.C.UIO 

6 

0.86 

2.1 

16  10.7 

14    4  27.8 

4  6  27.1 

40.3943 

0.5370 

0.1786 

464 

-12 

B.A.C.  1206 

6 

0.90 

2.0 

16  59.!) 

10  59  s 

-11  13.5 

40.6481 

0.5391 

0.1689 

487 

4  3 

B.A.C.  1240 

,   6 

-0.93 

-2.1 

4l7  53.0 

14  36.4 

-  7  43.!» 

40.2!)49 

0.5379  40.1633 1 

458 

-16 

w'  Tauri 

^  6 

0.96 

2.1 

19  19.0 

18  31J> 

-  3  56.5 

-0.6269 

0.5419 

0.1571 

46 

-67 

w*  Tauri 

H 

0.98 

2.0 

20  18.4 

22  19.4 

-  0  16.0 

-1.1120 

0.5424  j    0.15041 

-28 

-70 

Nkptune 

^ 

19  :15.8 

83  37.2 

4  0  59.3 

-0.1498 

0.5420 

0.1482 

432 

-37 

e  Tauri 

3i 

0.97 

-1.5 

18  562 
NEW 

13    3  39.4 
MOON, 

4  4  53.5 

41.1500 

0.5440 

0.1412 

490 

439 

e  (jeminorum 

31 

-1.03 

41.5 

485  14.4 

IT  17  21.8 

-  7  28.9 

-0.7t>96 

0.5535 

40.0138 

-  7 

-65 

1    u  Geminoruro 

51 

0.96 

1.9 

24  22.2 

in    1  A&B 

4  0  38.9 

40.1970 

0.5522 

-0.0046 

452 

-  5 

'  46  Geminorum 

6 

0.1»5 

2.2 

24   18.8 

6  81.1 

4  5    3.9 

40.2155 

0.5514 

0.0149 

454 

-  5 

52  Geminorum 

61 

-0.96 

42.3 

425    4.5 

7  81.9 

4  6    2.7 

-0.6428 

0.5509 

-0.0169 

4  3 

-57! 

A  Geminorum 

51 

0.94 

2.5 

25  15.6 

11  23.0 

4  9  55.6 

-0.9319 

0.54!»8 

0.0256 

-16 

-651 

K  Geminor.  mult. 

31 

0.88 

3.0 

24  39.7 

21     2.8 

-  4  44.0 

-0.6219 

0.5476     0.0463 

4  5   -58  1 

82  Geminorum 

61 

0.86 

2.8 

23  24.7 

22  58.4 

-  2  52.3 

40.6699 

0.5470     0.0505 

490 

4I6 

//'  Cancri 

61 

0.80 

3.1 

22  57.0 

19    7  14.5 

4  5    7.4 

40.6932 

0.5448 

0.0674 

490 

4l6i 

V  Cancri 

41 

-0.66 

43.6 

421  51.9 

M    0  45.9 

-  1  55.4 

40.4123 

0.5375 

-0.1013 

467 

-  3 

B.A.C.3l3d 

61 

0.53 

4.0 

21  44.2 

15  87.4 

-11  41.9 

-i.rxx) 

0.5319 

0.1275 

-31 

-68 

B.A.C.3206 

61 

0.47 

3.7 

20  15.8 

21 »  57.9 

-  6  21.8 

-0.2IA'> 

0.5296 

0.1369 

428 

-40 

»  Leonis 

31 

0.26 

3.2 

17  17.9 

91  IH  83.3 

-  9  35.6 

-0.1978 

0.5204 

0.1679 

430 

-42 

42  Leonis 

6 

0.19 

3.0 

15  31.8 

*M    1  51.2 

-  2  21.1 

40.4724 

0.5177 

0.1774 

470 

-  9 

t  Leonis 

51 

-0.13 

427 

4l4  42.0 

7  13.2 

4  8  51.4 

40.4200 

0.5153 

-0.1834 

466 

-12 

k  Leonis 

51 

-0.06 

2.6 

14  465 

14  38.4 

4lO    3.5 

-1.0550 

0.5128     0.19181 

-21 

-75, 

1     1  Leonis       mult. 

4 

40.14 

16 

11     8.1 

*J3  10  87.4 

4  5  18.2 

-1.0350 

0.5083 

0.2101 

-18 

-79 

u  Virginis 
(  Virginis 

6 

0.22 

0.6 

8  44.6 

18  13.5 

-1 1     9.0 

-0.0693 

0..'i080 

0.2163 

4.37 

-42 

51 

0.26 

0.8 

8  52.2 

21  51.9 

-  7  36.9 

-0.9982 

0.5074 

02186 

-16 

-81 

1 

If  Virginis 

It  Virginis 

11  Virginis 

e  Virginis 

B.A.C.  4254 

4 

40.26 

40.1 

4  7     S.H 

22  10.8 

-  7  18.5 

40.8160 

0  5074 

-0.2190 

490 

46 

41 

0.34 

0.0 

7  13.6 

»4    6  12.2 

4  0  29.2 

-1.0460 

0.5074 

0.2235 

-18 

-83 

6 

0.38 

-0.3 

6  25.1 

11     7.4 

4  5  15.6 

-1 .2700 

0.5078 

0.2261 

-38 

-«4. 

51 

0.46 

1.2 

3  55.5 

16  36.8 

4lO  35.9 

40.1877 

0.5075 

0.2284 

451 

-30 

6 

0.54 

1.5 

4  2  27  6 

*J«    2  10.4 

-  4    6.9 

-0.4280 

0.5093 

0.2318 

4I8 

-66 

65  Virginis 
•  40  Virginis 
;  88  Virginis 

B.A.C.  4647 

6 

40.79 

-3.7 

-  4  21.0 

5W    1  37.1 

.  5  21.1 

41.3850 

0.5166 

-0.2341 

486 

457 

6 

0.87 

3.9 

4  50.2 

7  51.0 

4  0  41.6 

40.4434 

0i>l96 

0.2332 

467 

-17. 

61 

0.94 

4.4 

6  17.4 

14   17.."» 

4  6  56.4 

40.4806 

0.5234 

0iS319 

468 

-15 

61 

0.98 

4.6 

7  31.1 

17  37.2 

4lO  10.0 

4l.00:)5 

0.5249 

0.2304 

482 

4l5 

94  Virginis 

61 

1 .05 

4.9 

8  22.1 

23  12.1 

-  8  25.5 

40.6  I4ri 

0.5284      0.2286 

477-8 

95  Virginis 
«  Virginis 

6   ,>l.05 

-5.0 

-  8  47.4 

2-3  24.6 

-  8  13.4 

4I.OOIM) 

0.5284  1  -0.2281 

48I    4I7 

4^.  4-1.08 

-5.1 

-  9  45.«:'jy    2  24.!> 

-  5  IH.7 

41.3140 

0.5307 .  -0.2265 

48O   450 

28 
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OCCULT  ATIONS,  1890. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JUNE. 


Thb  Stab*b 


Kame. 


oi  Libra 
0^  Libra 
C^  Libra 
(9  Libra 
^  Libra 

^«  Libra 
P^  Scorpii 
^  Soorpii 
v>  Scorpii 
^  Ophiuchi 

o  Ophiuchi 
h  Ophiuchi 
ifl  Ophiuchi 


var. 


Bed*]is  from 

Mag. 
6i 

1890.0. 

Aa 

Ae 

♦1*45 

.5:6 

6i 

1.46 

5.3 

6 

1.49 

5.6 

7 

1.51 

5.8 

6 

1.51 

5.6 

5i 

+1.51 

-5.5 

2 

1.68 

5.2 

6i 

1.68 

5.2 

4i 

1.70 

4.9 

4i 

1.76 

4.6 

4i 

+1.80 

-4.5 

5 

2.01 

2.6 

5 

+2.01 

-2.4 

ApjMrant 
OeoUiuitloii. 


.1« 
14 
16 
17 
16 


9:1 
44.6 
20.0 

3.8 
13.9 


-16  28.8 
19  30.3 
19  30.1 
19  10.6 
19  46.9 

-21  13.9 
24  4.4 
-23  52.6 


At  CoKJUNGnoH  »  B.  A. 


WMhington 
Kean  Time. 


d 
98 


h 
10 
10 
13 
13 
14 

15 
5 
5 
7 

12 

16 
13 
15 


m 
4.6 
58.4 
15.1 
49.7 
18.9 

17.7 

7.0 

7.1 

50.9 

48.1 

1.7 

10.1 

5.1 


HonrAngle 


+ 
+ 
+ 
+ 
+ 


h 
1 

2 
4 
4 
5 


m 

18.3 
10.3 
22.2 
55.6 
23.7 


+  6  20.5 

-  4  20.2 

-  4  20  1 

-  1  42.5 
+  3    3.4 

+  6  9.5 
+  2  27.4 
+  4  17.7 


+0.1179 
-0.4768 
+0.7047 
+1.3380 
+0.39.% 

+0.4582 
♦  1 .0290 
+1.0230 
+0.2378 
+0.0555 

+1.1024 
+1.2280 
+0.8476 


0.5567 
0.5581 
0.5600 
0.5598 
0.5603 

0.5611 
0.5747 
0.5747 
0.5773 
0.5822 

0.5856 
0.5929 
0.6039 


-0.1988 
0.1976 
0.1947 
0.1935 
0.1931 

-0.1910 
0.16!)8 
0.1698 
0.1647 
0.1551 

-0.1506 

0.0982 

-0.0932 


LlmiUng 
ParaUfila. 


N. 


o 
+40 

+  9 

+74 

+73 

+56 

+59 
+70 
+70 
+43 
+32 

+69 
466 
+66 


S, 


o 

-34 
-71 
-  2 

+57 
-19 

-16 
+20 
+20 
-27 
-37 

+20 
+45 
+  9 


JULY. 


4  Sagittarii 
P.  xvii,  330 
fi.  A.  C. 6161 

A  Sagittarii 

iff  Sagittarii 
X^  Sagittarii 
;);*  Sagittarii 
j^  Sagittarii 
h^  Sagittarii 

/('' Sagittarii 
53  Sagittarii 
B.A.C.6727 

4  Capricorni 
17  Capricorni 

tj  Capricorni 

X  Capricorni 
27  Capricorni 

9  Capricorni 
33  Capricorni 

37  Capricorni 

e  Capricorni 

«  Capricorni 
2!)  Aquarii      mtUt, 
56  Aquarii 

r^  Aquarii      muU. 
1*  Aquarii 
74  Aquarii 
^'  Aquarii 
^  Aquarii 

^Aquarii 

0.A.C.8274 
30  Piacium 
33  Piacium 

B.  A.  C.  17 

14  Ceti 

15  Ceti 
26  Ceti 
39  Ceti 
33  Ceti 

35  Ceti 
/  Piaeium 


H 

5i 
3 

5i 
54 

5d 
6 

41 

6h 

6 

6 

6 

5 

5i 
5i 

6 

5 

61 

61 

51 

4 

6 

4 

4 

41 

7 

41 

5 

6 

6 

61 
6 
61 
6 

61 
5 


+2.08 

-1.0 

2.07 

0.7 

2.09 

-0.4 

2.14 

+0.4 

+2.15 

+2.9 

2.18 

3.4 

2.13 

3.4 

2.12 

3.4 

2.12 

4.0 

+2.1 1 

+4.0 

2.09 

4.1 

2.09 

4.1 

2.11 

5.7 

U12 

7.0 

+1.84 

+7.5 

1.84 

7.9 

1.82 

7.8 

1.8:^ 

8.2 

1.77 

8.5 

+1.74 

+8.8 

1.73 

8.7 

1.75 

8.8 

1.66 

9.1 

1.35 

9.1 

+1.33 

+9.5 

1.32 

9.3 

1.30 

9.0 

1.21 

8.7 

liiO 

8.7 

+1.19 

+8.8 

1.10 

8.1 

0.96 

8.2 

0.94 

8.0 

0.91 

7.9 

+0.95 

+6.6 

0.74 

6.5 

0.63 

6.1 

0.60 

5.8 

0.58 

5.5 

+0.57 

+5.8 

+0.54 

+5.2 

-23  48.3 
23    8.4 

23  43.5 
25  28.9 

-25  26.7 

24  43.3 
24  37.6 
24  10.7 
24  57.6 


-25 
23 
23 
22 
21 

-20 
21 
20 
21 
21 


7.5 
40.6 
40.8 

8.8 
54.7 

17.3 

38.0 

59.7 

6.4 

19.1 


-20  34.4 
19  57.4 
19  21.9 
17  29.5 
15    8.7 


-14 
14 
12 

9 
9 

-10 
6 
6 
6 
5 

-  1 

-  1 
+  0 

1 
1 


38.0 
10.3 
12.0 
41.1 
46.9 

12.6 
59.4 
37.5 
19.3 
51.4 

6.5 

6.5 

46.7 

25.2 

51.8 


+  1  53.5 
+  3    2i2 


1  42J2 

3    8.1 

6    6.4 

12    1.7 


5 

8 

8 

8 

12 


17.7 
50.1 
52.4 
55.5 
43.9 


12  58.4 

14  7.9 

14  14.4 

4  8.1 

14  37.4 


21 

23 

23 

1 

5 

9 
10 
12 
20 

7 

15 

16 

17 

3 

4 

4 

18 
0 
2 
4 


33.8 
8.0 
30.9 
51.6 
10.1 

21.9 
14.9 
27.3 
25.0 
56.0 

19.3 
8.1 
48.8 
36.1 
30.7 

58.8 
20.9 
32.7 
7.2 
26.6 


16  22.3 

17  35.4 
6  0.1 

8  1.8 

9  17.2 

10  14J6 
12  49.0 


-  9 

-  8 

-  5 


31.8 
9.5 
18.8 
0  21.3 


+ 
+ 
+ 


7 
3 
3 
3 
0 

0 
1 
1 
9 
0 


+  7 
+  8 
+  9 
+11 
-  9 


5 


4 

2 
5 
7 


7.5 
44.3 
42.1 
39.1 

0.6 

13.5 
19.8 
26.0 
16.1 
46.7 

25.9 
56.2 
18.2 
33.1 
16.3 

14.6 
23.7 
16.5 
226 
32.5 


-  0  25.5 
+  0  21.5 
+  1  58.6 
+11  25.1 
-11  42.2 


-11 
+  1 
+  7 
+  9 
+11 

-  1 

+  0 
-11 

-  9 

-  8 


15.1 
39.5 
39.0 
10.3 
25.1 

2.5 

8.2 
50.7 
52.8 
29J6 


-  7  44.0 

-  5  14.6 


-0.0577 
-0.8052 
-0.3887 
+1 .0980 

+0.9460 
+0.3273 
+0.2:i57 
-0.20.30 
+0.7053 

+0.8788 
-0.4895 
-0.481 1 
-1.0330 
-0.1786 

-0.8966 
+0.6426 
+0.0673 
+0.5139 
+1.2170 

+M450 
+0.6810 
+0.4661 
+0.0214 
-0.0730 

+0.9583 
+0.6705 
-0.9385 
-1.2925 
-0.9915 

-0.4538 
-0.5929 
+0.5187 
+0.5882 
+0.6773 

-1.2800 
-0.9845 
+0.0931 
-0.0810 
-0ii367 

-0.0328 
-0.6020 


0.6110 
06122 
0.6134 
0.6155 

0.6176 
0.6176 
0.6176 
0.6176 
0.6174 

0.6172 
0.6172 
0.6J72 
0.6J30 
0.6073 

0.6013 
0.6002 
0.6008 
0.5985 
0.5906 

0.5929 
0.5919 
0.5905 
0.5825 
0.5738 

0.5675 
0.5666 
0.5658 
0.5581 
0.5565 

0.5564 
0.5483 
0.5445 
0.5432 
0.5421 

0.5359 
0.5362 
0.5317 
0.5307 
0.5307 

0.5304 
0.5297 


-0.0636 
0.0593 
0.0508 

-0.0329 

+0.0203 
0.0313 
0.0313 
0.0314 
0.0432 

+0.0439 
0.0474 
0.0478 
0.0889 
0.1180 

+0.1  )52 
0.i;)86 
0.1402 
0.1458 
0.1532 

+0.1625 
0.1642 
0.1690 
0.1841 
0.2032 

+0.2131 
0.2142 
0.2163 
0.2268 
0.2274 

+0.2278 
0.2375 
0.2403 
0.2407 
0.2417 

+0.2438 
0.2440 
0.2430 
0.2420 
0J2420 

+0.2416 
+0.2409 


+17 
-28 

-  2 
465 

+65 
+36 
+30 
+  7 
464 

+65 

-  8 

-  7 
-37 
+15 

-23 
♦65 
+30 
+57 
+69 

469 
+69 
+57 
+33 
+30 

+75 
+75 
-16 
-45 
-18 

+14 
+  8 
+71 
+77 
+83 

-38 
-14 

+46 
+36 
+28 


-44 

-90 
-65 
+30 

+17 
-22 
-27 

-53 

0 

+12 
-74 

-73 
-90 
-51 

-90 

-  4 

-36 
-12 
+39 

+31 

-  3 
-15 
-39 
-45 

+14 

-  4 

-!H) 
-90 
-90 

-68 
-80 
-13 

-  9 

-  5 

-90 
-90 
-35 
-45 
-53 


+:«>  -42 

+  9  -79 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

JULY. 

Ths  SrtAM*B 

At  Coxjuxcnoif  a  B.  A. 

Limiting 
PanUela. 

Name. 

Mag. 

54 
54 

<4 

Bed*na  from 
1890.0. 

Apparent 
DeolliiatioiL 

Waahlnirton 
Mean  Time. 

Honr  Angle 
H 

Y 

40.1864 
40.3147 
40.2056 
-0.3820 
-0.1287 

x' 

y* 

N. 

8. 

e 

-22 
-27 

-5fl 
.45 

Aa 

A< 

44:9 
3.7 
3.6 
2.8 
2.8 

V  Piaciuni 
64  Ceti 
^i  Ceti 
^  Arietia 
B.  AC.  755 

■f0%3 
0.26 
0.25 
0.19 
0.18 

4  155^9 

8    3.4 

8  19.9 

10    6.8 

10    4.2 

d    h    m 
•    0  24.4 
15     8.5 
15  56.7 

21  44.8 

22  42.4 

h    m 
4  5  59.1 

-  3  44.2 

-  2  57  J> 
4  2  39.8 
4  3  356 

0.5284 
0.5277 
0.5274 
05270 
0.5280 

40^2366 
0.2261 
0.2252 
0.2200 
0.2194 

45f 
459 
462 
420 
433 

31   Arietia 

38  Arietia 

Lalande  5725 

B.A.C.1I19 

B.A.C.1206 

54 
5 

6 

6 

6 

40.15 

40.11 

-4).ll 

0.14 

0.20 

42.3 
2.4 

2.0 
1.1 
1.0 

4II  58.4 

11  59.1 

12  46.0 
16  10.7 
16  59.9 

10  3  31.5 
7  37.8 

18    7.1 

11  10    4.5 

16  38.9 

4  8  15.8  -l.OJKK) 
-11  45.6-0.2407 

-  1  36.0  41.0780 
-10    8.8  40.4319 

-  3  47.0   40.6833 

0.5280 
0.5283 
0.5304 
0.5339 
0.5362 

40J2147 
0.2103 
0.1986 
0.1774 
0.1676 

-2:i 
427 

490 
467 

4S0 

-78 
-50 
426 
-10 
4  5 

B.A.C.1240 
u^  Taari 
u^Tauri 

Nkptomb 
e  Tauri 

6 
6 
54 

34 

-0.25 
0.24 
0.28 

0.33 

4O.6 
-0.6 
4O.3 

0.7 

4l7  53.0 

19  19.0 

20  18.4 
19  43.6 
18  56.2 

20  16.8 

19    0  13.8 

4     3.3 

7    7.2 

9  25.9 

-  0  16.1    40.3297 
4  3  3:12  -0i)f)26 
4  7  15.3  -1.0830 
4IO  13.2  -0.0072 
-It  32.6  41.1790 

0.5370 
0.5378 
0.5391 
0.5391 
0.5405 

40.1622 
0.1565 
0.1491 
0.1437 
0.1394 

46O 

4  8 

440 
490 

-14 
-66 
-70 
-29 
443 

W.  iv,  650 

I  Tauri 

105  Tauri 

108  Tauri 

n  Tauri 

6 
5 
6 

64 
54 

rO.36 

0.43 
0.45 
0.48 
0.50 

4O.3 
0.5 
0.5 
0.5 
0.5 

420  27.8 
21  25.9 

21  33.6 

22  9.6 
21  59.0 

13  56.2 

IS    1  29.0 

3  43.4 

7  11.7 

8  67.6 

-  7  11.1    40.1341 
4  3  58.9  40.4809 
46    8.8  40.5848 
4  9  30.2  40.2841 
4II   12.5   40.6496 

0.5419 
0.5463 
0.5465 
0.5469 
0.5479 

40.1319 
0.1104 
0.1060 
0.0969 
0.0957 

448 
472 
482 
457 
490 

-21 

0 

47 

-10 
4II 

0  Tauri 
121  Tauri 
,         B.A.C.I801 
132  Tauri 
1     1  Geminorum 

6 
6 
6 

Si 
5 

-0.51 
0.54 
0.56 
0.58 
0.58 

4O.6 
0.4 
0.5 
0.6 

0.9 

421  50.5 
23  57.9 

23  9.2 

24  31.8 
23  16.1 

12  48.8 
16  21.2 
19  59.1 
22  :\3A 
14    5  29.2 

-  9     4.0   41.1570   0.5482 

-  5  38.7   -0.8722   0.5494 

-  2    8.1    40.2985  0.5504 
4  0  20.9  -1.0370  0.5502 
4  7    2.8  40.768<)   0.5509 

40.0875 
0.0806 
0.0729 
0.0674 
0.0527 

490 
-11 
460 
-24 
490 

446 
-66 
-  6 
-65 
422 

2  Geminorum 

i     3  Geminorum 

'    5  Geminorum 

i)  Geminorum 

e  Geminorum 

7 

64 
64 

64 

34 

-0.59 
0.59 
0.61 
0.61 
0.61 

4O.9 
0.9 
0.8 
1.0 
1.3 

423  38.8 

23  7.8 

24  26.6 
23  46.7 

25  14.4 

6-  42.5 

8    3.1 

8  50.7 

11  20.4 

23  35.6 

48  13.6  40.4166 
4  9  31.4   41.0500 
4IO  17.4   -0.:<596 
-11   18.0  4O.4779 
4  0  31.9   -0.8085 

0.5509 
0.5509 
05508 
0.5517 
0.5514 

40.0490 
0.0472 
0.0453 
0.0399 

40.0131 

468 
490 
420 
473 

-  7 

43 
441 

-39 
4  7 
-65 

Mercury 

423  24.1 

1«  14  22.1 

-  9  11.0  41.1830 

0.4539 

-0.0139 

490 

456 

NEW 

MOON, 

y  Cancri 
B.A.C.3206 

44 
64 

-0.69 
0.50 

43.1 
3.5 

21  51.9 
20  15.8 

IT    7    8.6 
18    3  20.9 

4  6  14.7  .  40.3656 
4  1  48.7  -0.2820 

0.5391 
0.5305 

0.1027 
0.1375 

463 
425 

-6 
-44 

7  Leonia 

42  Leonia 

t  Leonia 

k  Leonia 

(  Leonia        mac/l. 

:*4 

6 

H 

54 
4 

-0.37 
0.32 
057 
0.22 
0.07 

43.4 
3.3 
3.2 
3.2 
2.2 

4l7  17.9 
15  31.8 
14  42.0 
14  46.5 
11     8.1 

19    0  48.2 

8  15.9 

13  38.6 

21     5.5 

ao  17    0.9 

-  1  23.2  -0.2815 
4  5  51.1    40.:)864 
4II     4.3  40.3328 

-  5  41.9  -1.1550 
-10  20.8  -1.1490 

0.5210 
0.5176 
0.5160 
0.5125 
0  5077 

-0.1688 
0,1780 
0.1845 
0.1925 
0.2105 

425 

464 
46O 
-29 
-27 

-47 

-13 
-17 
-75 
-79 

u  Virginia 
^  Virginia 
p  Virginia 
K  Virginia 
c  Virginia 

6 

54 

4 

44 
54 

-0.01 

♦0.02 

0.02 

0.10 

0.18 

4I.8 
2.0 
1.4 
1.3 

4O.3 

4  8  44.6 
8  52.2 
7    8.8 
7  13.6 
3  55.5 

91    0  50J) 

4  31.3 

4  50.4 

12  57.2 

23  30.1 

-  2  44.1    -0.1835 
4  0  50.1    -1.1190 
4  1     8.7,40.7052 
4  9     1.8-1.1740 

-  4  43.2  40.0619 

0.5062 
0.5051 
0.5052 
0.5049 
0.5050 

-0.2163 
0.2183 
0.2185 
0.2231 
0.2277 

4:11 
-24 
4iH) 
-28 
445 

-49 
-81 
-  2 
-83 
-36 

B.  A.C.4254 

'  6r>  Virginia 

66  Virginia 

80  Virginia 
<  Sfi  Virginia              < 

6 
6 
6 
6 

64 

♦OJ27 
0.51 
0.52 
r.59 
0.67 

-0.1 
2.1 
2.3 
2.3 
2.9 

4  2  27.7 

-  4  21.0 

4  35.4 

4  50.2 

6  17.4 

M    9  12.7 

M    9    7.0 

9  45.2 

15  29.6 

22    5.5 

4  4  43.0 !  -0.5644 
4  3  56.4   41.2680 

4  4  3:15  4i.:^60 

4IO    7.9  40.3130 
-  7  27.8  40.3530 

0.5055 
0.5113 
0.51 1 1 
0.5139 
0.5170 

-0.2305 
0  2319 
0.2315 
0.2:H)8 
0.2291 

4II 

486 
485 
459 
46O 

-76 
437 
454 
-24 
-22 

B.A  C  4647 

!M  Virginia 
95  Virginia 

K  Virginia 

o'  Libr» 

64 

64 

6 

44 

64 

+0.70 
0.76 
0.71 
0.80 
123 

-3.0 
3.4 
3.6 
3.8 
4.9 

-  7  31.1 
8  22.1 

8  47.4 

9  45.8 
15    9.1 

M    1  30.3 

7  13.9 

7  26.7 

10  31.9 

M  19    5.3 

-  4    9.2  40.8843   0.5189 
4  1  24.2  40.4893   0.5217 
4  1  36.5   40.8902  0.5219 
4  4  36.1    41.2270   0.5226 
-11  53.0  40.0057   0.5474 

-0.2278 
0J2253 
0.2252 
Oi2232 
0.1*KK) 

482 
468 

481 

48O 
434 

4  8 
-15 
48 
434 
-40 

0*  Libra 
C»  Libra 

64 
6 

41.24 
41.28 

-4.5 
-5.0 

-14  44.6 
-16  20.0 

20    0.8 
22  21.5 

-10  59.4   ^.6003  0.54881-0.1940 
-  8  43.5 .  4O.5993  , 0.5503  !  -0.1909 

4  3 

470 

-81 

-  8 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JULY. 


Thk  Star's 


Name. 


^  Libr« 
^3  Libra 
Z*  Libra 
47  Libra 
/3t  Scorpii 

/3»  Scorpii 

v'  Scorpii 
^  Ophiuchi 
u  Ophiuchi 

b  Ophiuchi      var. 

^Ophiuchi 

63  Ophiuchi 

4  Sagittarii 

7  Sagittarii 

P.  xvii,  3^0 

9  Sagittarii 

B.  A.C.6I6I 
X  Sagittarii 

24  Sagittarii 

25  Sagittarii 

B.A.C.6343 

26  Sagittarii 
B.A.C.6369 

^  Sagittarii 
ari  Sagittarii 

^  Sagittarii 
y^  Sagittarii 
Ai  Sagittarii 
A"  Sagittarii 
53  Sagittarii 

B.A.C.6727 

4  Capricorn  i 

17  Capricorni 

fl  Capricorni 

X  Capricorni 

27  Capricorni 
^  Capricorni 
e  Capricorni 
«  Capricorni 


Red'na  from 

Mag. 
7 

1890.0. 

A« 

AS 

• 
4-1.29 

-  5.3 

6 

1.29 

5.3 

51 

1.29 

4.9 

61 

1.45 

5.2 

2 

1.51 

5.1 

51 

4^1.51 

-  5.1 

41 

1.54 

4.7 

41 

1.62 

4.5 

41 

1.67 

4.6 

5 

1.99 

3.3 

5 

♦2.00 

-  3.1 

61 

2.12 

2.1 

51 

2.13 

1.7 

6 

2.16 

0.6 

51 

2.12 

1.2 

6 

V2.15 

-  1.5 

H 

2.16 

0.9 

3 

2.25 

-  0.4 

6 

2.25 

0.0 

61 

2.25 

0.0 

61 

42.23 

4  0.4 

61 

2.27 

0.6 

6 

2.30 

0.5 

51 

2.38 

2.2 

51 

2.:ttJ 

2.9 

61 

42.38 

4  2.9 

51 

2.38 

3.0 

6 

2.41 

3.5 

41 

2.41 

3.5 

61 

2.40 

3.8 

6 

42.40 

4  3.8 

6 

2.40 

4.9 

6 

2.40 

7.6 

5 

2.36 

8.6 

51 

2.36 

8.8 

61 

42.34 

4  8.9 

51 

2.35 

9.2 

41 

2.29 

10.2 

5 

42.26 

410.4 

Apparent 
Deolixiation 


17 
16 
16 
19 
19 


3.8 
13.9 
28.8 

3.5 
30.3 


-19 
19 


30.1 
10.6 
19  46.9 
21  13.0 
24     4.5 

-23  52.7 
24  51.9 

23  48.3 

24  16.8 
23    8.4 


-24 

23 
25 
24 
24 


21.8 
43.5 
28.9 
6.8 
18.3 


-23  35.9 

23  56.1 
25  7.2 
25  26.7 

24  43.3 


-24 
24 
24 
25 
23 

•23 
22 
21 
20 
21 


37.6 
10.7 
57.6 
7.5 
40.6 

40.8 

8.8 

54.7 

17.3 

38.0 


.20  59.7 
21  6.4 
19  57.3 

-19  21.8 


▲T  COHJUNCnOH  IH  B.  A. 


Waahinffton 
Mean  Tune. 


d     h    in 

9«  22  56.9 

23  27.0 

96    0  27.5 

10  10J2 

14  39.9 

14  40.0 
17  28.0 
22  33.1 
51.6 
28.1 


97    1 

23 


99 


1  25.4 
10  21.2 

12  13.0 

13  21.2 
13  40.1 

13  44.2 
16  40.9 
22  40.3 
52.7 
7.0 


0 
I 


2  35.1 

3  48.2 

4  52.3 
16  3.3 
19  36.0 

.    19  38.4 

19  41.5 

23  30.0 

23  44.4 

30    0  53.9 


31 


1 

14 
1 

8 
9 


0.3 
50.3 
13.5 

4.3 
37.1 


9  59.7 
12  18.1 
20  32.1 
22  41.9 


Hoar  Angle 


4 
4 

4 
4 


h 

8 

7 

6 

2 

7 

7 
9 
9 
6 
9 


m 

9.3 
40.2 
41.8 
40.6 

0.7 

0.8 
42.6 
23.5 
12.4 
26.4 


4 
4 
4 
4 


7  33.8 
0  59.9 

2  47.1 

3  52.6 

4  10.7 


4  4 

4  7 

-11 

-  9 

-  8 

-  7 

-  6 

-  5 
4  5 

4  8 

4  8 
4  8 

-II 
-11 

-10 


14.6 
4.2 

11.9 

5.2 

51.4 

27.1 
17.2 

15.8 
26.3 
49.8 

52.1 
55.1 
26.2 
12.5 
6.0 


-  9  59.9 
4  3  14.3 
-10  49.0 

-  4  15.4 

-  2  46.5 

-  2  24.9 

-  0  12.2 
4  7  41.6 
4  9  46.2 


4l  .2440 
40.2867 
40.3523 
4l  .2480 
40.9350 

40.9315 
40.1414 
-0.0391 
40.9455 
41.1720 

40.7896 
4l  .0670 
-0.11.30 

40.2940 
-0.8620 

40.3522 
-0.4470 
41.0610 
-0.3547 
-0.1716 

-0.9010 
-0.5913 
40.5649 
40.931 1 
40.3143 

40.2226 
-0.2160 
40.6988 
40.8708 
-0.4952 

-0.4870 
-1.0150 
-0.1499 
-0.8519 
40.6792 

40.1108 
40.5554 
40.7313 
40.5229 


0.5513 
0.5524 
0.5536 
0.5619 
0.5652 

0.5652 
0.5681 
0.5740 
0.5773 
0.5965 

0.597b 
0.6054 
0.6060 
0.6070 
0.6073 

0.6075 
0.6074 
0.6110 
0.6128 
0.6130 

0.6131 
0.6139 
0.6148 
0.6169 
0.6167 

0.6167 
0.6167 
0.6176 
0.6176 
0.6167 

0.6167 
0.6148 
0.6110 
0.6067 
0.6060 

0.6053 
0.6043 
0.5980 
0.5965 


-0.1901 
0.1894 
0.1883 
0.1748 
0.1661 

-0.1661 
0.1616 
0.1521 

0.1457 
0.0963 

-0  0912 
0.0666 
0.0617 
0.0586 
0.(K'>80 

-0.0576 
0.0492 
0.0314 
0.0249 
0.0244 

-0.0197 

0.0160 

-0.0128 

40.0214 

0.0330 

40.0330 
0.0330 
0.0453 
0.0456 
0.0486 

40.0486 
0.0907 
0.1166 
0.1375 
0.1426 

40.1427 
0.1479 
0.1678 

40.1722 


LimiiinK 
ParaUela. 


N. 


47S 

448 
453 
471 
470 

470 
437 
426 
469 
466 

466 
465 
4l4 
436 

-28 

439 

-  4 

465 

-  3 

48 

-33 
-16 
450 
465 
435 

429 
4  6 
464 
465 

-  8 

-  8 
-35 
4I6 
-20 
467 

433 
46O 
470 
46O 


S. 


439 

-25 

-21 

442; 

4l3 

413 

-33; 

-43 

4I5I 

437, 

426! 
-47 1 
-24  I 

-90 

-20 
-70 
426 

-6:r 

-51 

-90 1 
-84i 

-  8 
4I6 
-22 

-27 
-54 
0 
4ll 
-74: 

-73' 

-90! 
-49 
-90 1 

-  2 

-34 

-10 

0 

-12 


AUGUST. 


29  Aquarii      mult 
56  Aquarii 

r'  Aquarii       mult 

r^  Aquarii 
74  Aquarii 
^1  Aquarii 
iffl  Aquarii 
yf*  Aquarii 

B.  A.  C.  8274 

30  Piacium 
33  Piacium 

B.A.C.17 

14  Ceti 

15  Ceti 
26  Ceti 


61 

42.22 

4II.I 

61 

2.10 

11.9 

51 

2.05 

12.5 

4 

42.04 

4I2.5 

6 

2.02 

12.3 

4 

1.92 

12.4 

4 

1.91 

12.5 

41 

1.90 

12.5 

7 

41.78 

4I2.5 

41 

1.71 

127 

41 

1.70 

12.6 

6 

1.68 

12.5 

6 

1.57 

11.6 

61 

4I.55 

4II.5 

6 

4I.43 

4II.I 

-17  29.4 
15  8.6 
14  37.9 


-14 
12 

9 

9 

10 

-6 
6 
6 
o 

1 
-  1 

4   0 


10.2 
11.9 
41.0 
46.8 
12.5 

59.3 
37.4 
19.2 
51.3 
6.4 

6.4 
46.8 


I    6  29.1 

17  42.9 

9    0  54.2 

1  41.6 

3  19.6 

142  49.4 

13  42.4 

14  9.6 


3 

9 

10 

12 

0 

I 
1? 


67 

6.6 

38.1 

53.0 

96.2 

37.2 

38.9 


-  6  45.2 
4  4  2.4 
4IO  57.4 


4II 
-10 

-  1 

-  0 

-  0 

-11 

-  5 

-  4 

-  2 

4  8 


43.0 
42.6 
33.6 
42.6 
16.2 

46.9 
59.3 
3a.9 
207 
49.2 


4  9  577 
-  2  24.2 


40.0948 
40.0164 
41.0450 

40.7634 
-0.81  !M 
-1.1600 
-0.8547 
-0.3283 

-O.:)804 
40.6516 
40.7228 
40.8122 
-1.1040 

-0.8097 
40.2r)80 


0.5912,40.1886 
0.5821  I  0.2075 
0.5762  0.2179 


0  5755 
0.5738 
0.5672 
0.5661 
0.5659 

0.5571 
0.55:M 
0.5530 
0.5518 
0.5452 

0.5441 

0.5398 


40.2191 
0.2206 
0.2316 
0.2324 
0.2:i27 

40.2424 
0.2452 
0.2461 
0.2468 
0.2487 

40.2485 
40.2471 


437 
4:)5 
475 

472 

-  9 
-31 

-  9 
420 

4l9 
48I 
484 
484 
-23 


-35 
-39 
420 

4  1 

-90 
-90 
-90 
-60 

-63 
-  6 

:t 

-90 


-4-90 
455-26 
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ELEMKNT8  FOR  THE  PREDICTION  OF  00CULTATI0N8. 

AUGUST. 

1 

• 

Nan^ 

:hb  Stab*b 

At  CoxjiTHcnoH  nc  R.  A. 

UmittBis 
Parallela. 

Hag. 

6 

5 

4i 

Rcid'na  from 
1H90.0. 

Apparent 
Declination. 

Waahinrton 
Meanliine. 

d    h    m 

4  15  36.9 

16  50.1 

17  46.1 
20  15.7 

5  7  31.8 

HoorAogle 

a 

Y 

«' 

y* 

N. 

8. 

-3g 
-44 

-33, 
-66' 
-21, 

I.3S) 
1.38 
1.35 
1.26 

4io!8 

10.6 
107 
10.3 
10.0 

29  Ceti 

33  Ceti 

35  Ceti 
/  Piacium 
V  Piacium 

o       / 

4  1  25.3 
1  51.9 
1  53.6 

3  2.3 

4  56.0 

h    m 
-  0  30.0 
4  0  40.8 
4  1  35.0 
4  3  b9Jd 
"  9    5.9 

40.0884 
-0.0629 
40.1379 
-0.4232 
40.3591 

0.5390 
0.5382 
0.5387 
0.5379 
0.5352 

40.2464 
0iM59 
0.2458 
0.2451 

445^ 

4:J7 

448 

4l8 
461 

64  Ceti 
f  •  Ceti 
(     f  Arietia 

B.A.C.755 
31   Arietia 

H 

41 
51 

61 
51 

1^1.11 
I.IO 
1.05 
1.05 
1.01 

4  8.6 
8.5 
7.7 
7.7 
6.9 

4  8    3.4 

8  19.9 

10    6.8 

10  4.2 

11  58.4 

21  53.9 

22  40.9 
•    4  21.5 

5  17.7 
10    0.8 

4  4  48.8 
4  5  34.2 
4ll     4.1 
411  58.4 
-  7  27.4 

40.4896 
40.3819 
-0.1986 
40.0597 
-0.9055 

0.5333 
0.5331 
0.5328 
0.5325 
0.5325 

40.2285 
05276 
0.2225 
0.2216 
0.2166 

471 

463 
430 
445 
-10 

-13 

-18 
-49 
-34 

-78 

:)8  Arietia 

Lalande  5725 
B.  AC.  11 19 
B.  AC.  1206 
B.  AC.  1240 

5 
6 
6 
6 
6 

0.87 
0.71 
0.63 
0.63 

4  6.9 
6.4 
4.8 
4.5 
4.0 

4ll  59.1 
12  46.1 

16  10J6 

17  0.0 
17  53.1 

14     2.3 

7  0  20.9 
16    5.4 
22  35.6 

8  2  nJ6 

-  3  33.6 
4  6  25.2 
-2  20.5 
4  3  57.1 
4  7  26.3 

-0.0579 
41J2435 

40.5979 
40iJ447 
40.4884 

0.5334 
0.5337 
0.5358 
0.5370 
0.5378 

40^2123 
0.1999 
0.1778 
0.1672 
0.1617 

437 
490 

481 

490 
472 

-39 
441 

-  2 
4l4 

-  6 

u>  Tauri 

(J*  Tauri 
NapTDifa 
W.iv,650 
,     I  Tauri 

6 
H 

6 
5 

40.60 
0.55 

0.44 
0.45 

4  3.4 
3.1 

2.8 
2.5 

4l9  19.1 
20  18.5 

19  49.9 

20  27.9 

21  260 

6    6.7 

9  54.6 

14  11.6 

19  44.3 

»    7  15.1 

4ll  13.5 

-  9    5.8 

-  4  57.3 
4  0  24.4 
4ll  32.4 

-0.4309 
-0.9226 
40.2072 
40.2834 
40.6170 

0.5395 
0.5400 
0.5402 
0.5418 
0.5449 

40.1555 
0.1489 
0.1413 
0.1308 
0.1096 

4l7 
-13 
453 
457 
486 

-55 
-70 

-18 
-12 

4  8 

1 05  Tauri 
lOH  Tauri 
n  Tauri 
121   Tauri      • 
n.A.C.I80l 

6 

61 

51 

6 

6 

40.32 
0.29 
0.27 
0.20 
0.20 

4  2.3 
2.1 
2.1 

1.4 

1.8 

421  33.7 

22  9.6 
21  59.0 

23  57.9 
23    9.2 

9  29.2 

12  57.3 

14  43.0 

22    6.7 

lO    1  44.6 

-10  18.0 

-  6  57.6 

-  5  14.9 
4  1  54.2 

4  5  24.8 

40.7150 
40.4164 
40.7796 
-0.7464 
40.4151 

0.5449 
0J>459 
0i>468 
0J>475 
0.5483 

40.1046 
0.0980 
0.0942 
0.0794 
0.0714 

490 
467 
490 
-  3 
468 

414' 
-  3 
4l9 
-66 
4  1 

i:i2  Tauri 
1     1  Geminorum 

2  Geminorum 

3  Geminorum 
5  Geminorum 

51 

5 

7 

61 

61 

40.18 
0.11 
0.10 
0.09 
0.06 

4  1.8 
1.6 
1.5 
1.6 
1.3 

424  31.8 
23  16.1 
23  38.8 

23  7.8 

24  26.6 

4  19.2 

11  15.7 

12  29.1 

13  49.9 

14  37.6 

4  7  54.1 

-  9  23.3 

-  8  12.4 

-  6  54.4 

-  6    8.3 

-0.9160 
40^^56 
40.5193 
41.1540 
-0.2569 

0.5479 
0.5485 
0.5493 
0.5493 
0.5491 

40.0665 
0.0516 
0.0482 
0.0456 
0.0438 

-14 
490 
476 
4iM) 
426 

-65 
429 
4  9 
450 
-33 

9  Geminorum 
e  Geminorum 

37  Geminorum 
o  Geminorum 

48  Geminorum 

61 

31 

61 

51 
6 

40.06 

-0.02 

0.06 

0.08 

0.10 

4  14 

1.2 
I.l 
1.3 
1.3 

423  46.7 
25  14.4 
25  30.7 
24  22.2 

24  18.8 

17  7.8 
11    5  25.0 

10  37.5 
13  54.2 

18  30.7 

-  3  43.2 
4  8    9.1 
-10  48.8 

-  7  38.8 

-  3  11.6 

40.5781 
-0.7237 
-0.9926 
40.2583 
40.2675 

0.5490 
0.5491 
0.5488 
0.5490 
0.5484 

40.0387 

0.0112 

40.0002 

-0.0068 

0.0171 

482 
-  2 
-21 
456 
457 

4l2 

-65i 

-64: 

-  2 

52  Geminorum 
A  Geminorum 

K  Geminor.    muU 
82  Geminorum 

fi*  Caoeri 

61 
51 
31 
61 
61 

-0.12 
0.16 
0.18 
0.2U 
0.20 

4  1.2 
1J2 
1.4 
1.5 

1.9 

425    4.5 
25  15.6 
24  39.7 
23  24.7 
22  57.0 

19  31.7 
23  34.5 
in    9  17.7 
11   14.0 
19  32.4 

-  2  12.6 

4  1  42.0 
4ll     5.8 
-11     1.8 

-  2  59.8 

-0.5960 
-0.8966 
-0.6045 
40.6871 
40.6908 

0.5482 
0.5480 
0i>457 
0.5459 
0.5435 

-0.0194 
0.0281 
0.0478 
0.0522 
0.0701 

46 
-13 
46 
490 
490 

-53 

-65, 

-57 

417  i 

4l6< 

y  Caoeri 

41   -0.28 

4  2.0 

421  51.9 

13  13    7.0 

-  9  59.4 

40.3674 

0.5384 

-0.1039 

464 

-  6 

NEW 

MOOX. 

1 

1  Leonia       muU. 
u  Virginia 

4 

6 

0.16 
0.13 

2.4 

2.0 

It     8.1 
8  44.6 

!•  22  55.6 
17    6  45.1 

.  2  38.6 
4  4  57.5 

-1J2930 
-0.3364 

0.5090 
0.5076 

0.2128 
0.2lrt2 

-41 
423 

-79 

-58' 

^  Virginia 
V  Virginia 
IT  Virginia 
e  Virginia 
B.  AC.  4254 

51 
4 

41 
51 
6 

-0.1 1 

O.Il 

0.06 

-0.02 

40.05 

4  2.1 

1.8 

1.7 

1.1 

4  0.9 

4  8  52.2 
7    8.8 
7  13.6 
3  55  5 

4  2  27.7 

10  25.7 
10  44.7 
18  51.5 
lA    5  25  6 
15  10.2 

4  8  31.9 
4  8  50.4 
-  7  16.5 
4  2  59.7 
-11  32.1 

-1.2830 
40.5450 
-1.3460 
-0.1244 
-0.7660 

0.5063 
0.5064 
0.5058 
0.5056 
0.5052 

-0.2204 
0.2206 
0.2248 
0.2294 
0.2:)  I.') 

-39 
475 
-49 
434 
0 

-81 
-II 

-83 

-46 

-7H 

65  Virginia 

80  Virginia 

88  Virginia 

B.  AC  4647 

;  94  Virginia 

6     +022 
6       <V28 
61     o:i3 
61     U.36 
61     0.39 

-  0.2 

1.4 

^.5 

1.9 

2.1 

-  4  20.9 
4  50  1 

6  17.4 

7  31.1 

8  22.1 

19  15  14.4,  411  51.3 
21  4M     -  5  53.2 

*!•    4  21.8;  4  0  35.9 

7  49.4  .  4  3  57.4 

13  38.2    4  9  35.9 

41.0470 
40.(»829 
40.1203 
40.6540 
40.2540 

0.5091    -0.2318 
0/.II8     0.2:«)6 
0.5i:i8     0.2284 
0.5150     0.2269 
0.5177     0.2242 

4t^ 

444 

446 

481 

453 

4lH 
-36 

-:m 

-  6 
-27 

95  Virginia 
K  Virginia 

6     ♦0.:J9 
41   <f0.46 

-  23 

-  2.5 

-  H  47.4 

-  9  4^.H 

13  51.3 
:         16  59.4 

4  9  48.6 
-1 1     8.9 

40.6572 '0.5170   -0  2*i:J8 
41.0000.0.5194    -0.2223 

480 

480 

-  6 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

Thv  Stab*8 

At  CoKJUNcnoM  in  R.  A. 

Limitinir 
PamUels 

Name. 

Mag. 

6i 
6i 
6 

7 
6 

Bed'us  from 

1890.0. 

1 

Apparent 
Declination. 

Waahington 
Mean  Time. 

d     ]i    m 
99    2  14.3 
3  11.1 

5  35.5 

6  11.8 
6  42.7 

Hoar  Anglo 

Ml 

r 

z' 

y' 

N. 

S. 

-sS 

-90 
-21 
+18 

-;^8 

^a 

^6 

0*  Libre 
0*  Libra 
C>  Libra 
C«  Libra 
C^  Librie 

+0*86 
0.85 
0.89 
0.90 
0.99 

.^:9 

3.5 
4.1 
4.5 
4.5 

O         1 

-15    9.1 
14  44.6 

16  20.0 

17  3.8 
16  13.9 

h    ni 

-  2  56.4 

-  2     1.5 
+  0  18.1 
+  0  53.2 
+  1  23.1 

-0.2352 
-0.8492 
+0.3678 
+1.0190 
+0.0542 

0.5407 
0.5420 
0.5435 
0.5434 
0.5439 

-0.1927 
0.1916 
0.1881 
0.1865 
0.1865 

e 
+22 
-12 
+53 

+36 

C*  Libre 
47  Libre 
P^  Scorpii 
/?*  Scorpii 
v^Scorpii 

bit 

6i 
2 

54 

4i 

+0.93 
1.07 
1.14 
1.14 
1.17 

-  4.0 
4.7 
4.6 
4.6 
4.3 

-16  28.8 
19    3.5 
19  30.3 
19  30.1 
19  10.6 

7  44.8 

17  43.8 

22  21.4 

22  21 .4 

93    1   14.5 

+  2  23.2 
-11  58.1 

-  7  30.1 

-  7  30.1 

-  4  43.2 

+0.1206 
+1.0350 
+0.7226 
+0.7191 
-0.0830 

0.5448 
0.5531 
0.5568 
0.5568 
0.5593 

-0.1854 
0.1707 
0.1636 
0.1636 
0.1589 

+40 
+71 
+70 
+70 
+25 

-34 

+20 

0 

0 

-45 

ift  Ophiuchi 
u  Ophiuchi 
h  Ophiuchi     var. 
c^^Ophiuchi 
63  Ophiuchi 

4i 

41 

5 

5 

61 

*}  .25 
1.31 
1.68 
1.70 
1.85 

-  4.2 
4  4 

3.8 
3.6 

2.8 

-19  46.9 
21  13.9 
24     4.5 

23  52.7 

24  51.9 

6  28.9 

9  53.4 

94    8  11.3 

10  12.3 

19  25.3 

+  0  20.0 
+  3  37.2 
+  1     4.6 
+  3    1.0 
+11  52.1 

-0.2603 
+0,7418 
+0.9982 
+0.6146 
+0.9038 

0.5637 
0.5668 
0.5857 
0.5882 
0.5939 

-0.1485 
0.1426 
0.0937 
0.0890 
0.0640 

+15 
+68 
+66 
+59 
+65 

-56 
+  1 
+20 
-  6 
+13 

4  Sagittarii 
7  Sagittarii 

P.  XTii,  330 
!)  Sagittarii 

B.A.C.6161 

54 

6 

54 

6 

54 

+1.87 
1.89 
1.88 
1.92 
1.91 

-  2  4 
2.3 

1.9 
2.3 
1.7 

-23  48.3 
24  16.8 

23  8.4 

24  21.8 
23  43.5 

21  20.5 

22  31.0 
22  50.5 
22  54.7 

9(1    1  56.8 

-10  17.4 

-  9    9.7 

-  8  51.0 

-  8  47.0 

-  5  52.2 

-0J2867 
+0.1263 
-1.0435 
+0.1868 
-0.6134 

0.5957 
0.5056 
05961 
0.5961 
0.5980 

-0.0599 
0.0557 
0.0555 
0.0555 
0.0470 

+  5 
+26 
-40 
+29 
-14 

-58 
-33 
-90 
-30 

-88 

A  Sagittarii 

24  Sagittarii 

25  Sagittarii 
B.A.C.6343 

26  Sagittarii 

3 
6 

64 
64 

64 

+2.04 
2.06 
2.06 
2.06 
2.08 

-  1.5 

0.8 
0.9 
0.4 

-  0.3 

-25  28.9 
24    6.8 
24  18.3 
23  35,9 
23  56.1 

8    7.3 
10  23.6 
10  38.3 

12  9.0 

13  24.3 

+  0    3.1 
+  2  13.7 
+  2  27.9 
+  3  54.8 
+  5    6.9 

+0.9212 
-0.5134 
-0.3260 
-1.0650 
-0.7462 

0.6018 
0.6029 
0.6029 
0.6038 
0.6034 

-0.0298 
0.0222 
0.0219 
0.0182 

-0.0135 

+65 
-11 
-  2 
-45 
-25 

+15 
-76 
-61 

-IK) 

jb  Sagittarii 
X^  Sagittarii 
X'*  Sagittarii 
r*  Sagittarii 
A>  Sagittarii 

54 

54 

64 

54 
6 

+2.25 
2U8 
2.28 
2.27 
2.33 

+  0.9 
1.7 
1.7 
1.9 
2.2 

-25  26.7 
24  43.3 
24  37.6 
24  10.7 
24  57.6 

96    1  59.7 
5  37.9 
5  40.4 
5  43.7 
9  37.7 

-  6  49.2 

-  3  20.1 

-  3  17.7 

-  3  14.5 
+  0  29.6 

+0.8158 
+0.1986 
+0.1059 
-0.3378 
+0.5933 

0.6081 
0.6084 
0.6084 
0.6084 
0.6089 

+0.0199 
0.0343 
0.0343 
0.0344 
0.0462 

+65 
+29 
+23 
0 
+55 

+  7 
-29 
-34 
-02 
-  7 

A«  Sagittarii 
53  Sagittarii 

B.  AC.  6727 
17  Capricorni 

9  Capricorni 

44 

64 

6 
6 
5 

+2.33 
2.32 
2.32 
2.49 

2.49 

+  2.2 
2.8 

2.8 
6.9 
8.1 

-25    7.5 
23  40.6 
23  40.8 
21  54.7 
20  17.3 

9  52.5 

11     3.7 

11   10.2 

97  11  51.4 

18  47.5 

+  0  43.9 
+  1  51.9 
+  1  58.1 
+  1  37.1 
+  8  16.0 

+0.7684 
-0.6081 
-0.5999 
-Oi2049 
-0.8952 

0.6088 
0.6092 
0.6092 
0.6059 
0.6027 

+0.0466 
0.0499 
0.0499 
0.1213 
0.1394 

465 
-14 
-13 
+14 
-22 

+  5 
-86 
-85 
-53 

-90 

X  Capricorni 
27  Capricorni 

^  Capricorni 
33  Capricorni 
37  Capricorni 

54 

64 

54 
54 
6 

+2.51 
2.50 
2.51 
2.53 
2.52 

+  8.2 
8.5 
8.6 
9.0 
9.7 

-21  38.0 

20  59.7 

21  6.4 
21  19.1 
20  34.3 

20  21.2 

20  44.1 

23    3.9 

9H    2  20.6 

6  29.4 

+  9  45.8 
+10    7.7 
-11  38.2 

-  8  29.4 

-  4  30.8 

+0.6480 
+0.0720 
+0.5246 
+1 .2390 
+1.1810 

0.6031 
0.6023 
0..5999 
0.5990 
0.5969 

+0.1428 
0.1445 
0.1497 
0.1574 
01680 

+66 
+:<! 
+58 
+69 
+69 

-  4 

-36' 

-12 

+42 

+34 

e  Capricorni 

K  Capricorni 
B.A.C.7i>50 
21)  Aquarii      muU. 
56  Aquarii 

44 
5 

64 

64 

64 

+2.52 
2.52 
2.52 
2.49 
2.45 

+  9  9 
10.2 
10.2 
11.4 
12.8 

-19  57.3 

19  21.8 

20  7.2 
17  29.4 
15    8.6 

7  21.6 

9  32.1 

9  45.2 

17  20.8 

99    4  33.6 

-  3  40.6 

-  1  35.4 

-  1  22.8 
+  5  54.7 

-  7  18.6 

+0.7223 
+0.5163 
+1.2960 
+O.1062 
+0.0572 

0.5967 
0.5957 
0.5953 
0.5909 
0.5829 

+0.1689 
0.1747 
0,1749 
0.1901 
0  2107 

+70 
+60 
+70 
+37 
+37 

0 
-12' 
+51  > 

-:c>  1 

-37 

r*  Aquarii      tKuU, 
T*  Aquarii 
74  Aquarii 
^t  Aqoarii 
^"Aquarii 

54 
4 

6 
4 

4 

+2.43 
2.42 
2.40 
2.35 
2.34 

+13.6 
13.6 
13.7 
15.2 
15.2 

-14  37.9 

14  10.2 

12  11.9 

9  41.0 

9  46.8 

11  41.7 

12  29.6 
14    6.8 
23  30.6 

90    0  23.2 

-  0  26.9 
+  0  19.3 
+  1  52.8 
+10  56.0 
+11  46.4 

+1.0980 
+0.8200 
-0.7529 
-1.0610 
-0.7590 

0  5790 
0.5780 
0.5771 
0.5706 
0.5703 

+0.2214 
0.2226 
0.2244 
0.2356 
0.2361 

+75 
+76 

-  5 
-22 

-  3 

+2:^ 

-90 
-90 
-90 

V^  Aqoarii 

B.  A.  0.8274 
30  Piaeiam 
33  Piiciom 

B.  A.C.17 

44 

7 

44 

5 

6 

+2.38 
2.29 
2.25 
2.24 
2.23 

+15.0 
14.9 
15.0 
14.9 
14.9 

-10  12.5 
6  59-3 
6  37.4 
6  19.2 
5  51.3 

0  50.0 
13  35i2 

19  28.2 

20  57.9 
23  10.0 

-11  47.7 
+  0  29.0 
+  6  10.5 
+  7  37.0 
+  9  44.5 

-0.231 1 
-0.3201 
+0.7832 
+0.8576 
+0.9504 

0.5698 
0.5635 
0.5598 
0.5589 
0.5585 

+0.2368 
0.2475 
0.2305 
0.2508 
0.2518 

+25 
+22 
+74 

+84 

+H4 

1 
-54 

-59 

+  1 

+  6, 

+12 

14  Ceti 

15  Ceti 

6 

64 

+2.15 
+2.15 

+14.9 
+14.9 

-  1     6.4 

-  1     6.3 

31  10  27.3 
11  36.4 

-  3  21.6 

-  2  14.9 

-0.9183 
.0.6288 

0.5522 
0.5514 

+0.2539 
+0.2537 

-10 

+  8 

-90 

-82 
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ELEMBNTS  FOR  THE  PREDICTION  OF  000ULTATION8. 

AUGUST. 

9                Thi  Stab'b 

At  OomuMonox  m  B.  A. 

Limittng 
Panllell 

ITaae. 

ICag. 

Bed'naftmn 
1800.0. 

Apparent 

WaahlngtOD 

Hoar  Angle 

Y 

s' 

y 

N. 

8. 
-if 

A« 

Ai 

26CeU 

6 

♦2.07 

+1^7 

^  0  4^.9 

d    h   m 
31  83  19.5 

h   m 
♦•  9    4.4 

♦0.4505 

0.5474 

♦0.8588 

♦6^ 

SEPTEMBER. 

29  Ceti 

6i 

+2.07 

♦14.6 

♦  1  25.4 

1    1  14.4 

♦10  55.6 

♦Oi2886 

0.5470 

♦0.8519 

♦57 

-85 

33  Ceti 

35  Ceti 
/  Piacium 
V  Piacium 

64  Ceti 

6 

5 

4i 
51 

♦2.06 

2.o:> 

2.03 
1.95 
1.87 

♦14.4 
14.6 
14.2 
13.9 
12.7 

♦  1  52.0 
1  53.7 

3  2.4 

4  56.0 
8    3.5 

2  85.5 

3  20.0 
5  45.4 

16  42.0 
9    6  38.5 

-11  55.8 
-11     3.1 

-  8  42.5 
♦  1  52.3 

-  8  38.7 

♦0.1376 
♦0.3378 
-0.2087 
♦0.5813 
♦0.7259 

0.5462 
0.5466 
0.5460 
0.5438 
0.5419 

♦0.2512 
0.2513 
0.2515 
0.2441 
Oi2330 

♦48 
♦60 
♦30 
♦78 
♦90 

-33 
-23 
-58 

-  9 
0 

(>Ceti 

^  Arietin 
B.A.C.7r>5 
31   Arietis 
38  Arietia 

41 

51 

61 

51 
5 

♦1.85 
1.82 
1.81 
1.78 
1.74 

♦12^ 
WJA 
MJA 
11.0 
10.9 

♦  8  20.0 
10    6.9 

10  4.3 

11  58.5 
U  59J2 

7  24.1 

12  54.7 

13  49.1 
18  24.1 
88  18.4 

-  7  54.7 

-  2  34.9 

-  1  42.3 

♦  2  43.7 

♦  6  30.3 

♦0.6198 
♦0.0550 
♦0.3024 
-0.640H 
♦OJ2006 

0.5416 
0.5412 
0X>408 
0.5418 
0.5413 

♦0.2322 
0.2268 
0.2256 
0^2208 
Oi2l74 

♦82 
♦44 
♦58 
♦  6 
♦52 

-6 
-35 
-32 
-76 
-26 

B.A.C.I1I9 
B.  AC.  1206 
B.  AC.  1240 

w<  Tauri 
««  Tauri 

6 
6 
6 
6 
51 

♦1.54 
1.50 
1.48 
1.45 
1.41 

♦•  9.3 
IJi 
7.1 
6.5 
6.0 

♦16  10.8 
17    0.0 
17  53.1 

19  19.1 

20  18.5 

S  83  38.5 

4    5  59it 

9  30.4 

13  19.9 

17    2.9 

♦  7    0.2 
-10  51.6 

-  7  27.5 

-  3  45.6 

-  0  10.0 

♦0.8574 
♦1.1040 
♦0.7521 
-0.1596 
-0.6442 

0.5430 
0.5437 
0.5440 
0.5443 
0.5452 

♦0.1800 
0.1696 
0.1630 
0.1569 
0.1502 

♦90 
♦90 
♦90 
♦32 
♦  5 

♦14 
♦33 
♦10 
-40 
-67 

NlPTUlfK 

B.  AC.  1373 
W.  iv,  650 
(  Tauri 
105  Tauri 

6 
6 
5 
6 

♦^1.96 
133 
liiO 
1.18 

♦  5.4 
5.3 
4.5 
4il 

♦19  51.3 
21  22.5 

20  97.9 

21  26.0 
St  33.7 

81  45.0 
81  57.4 
ft    8  40.7 
13  59.5 
16  11.3 

♦  4  22i> 

♦  4  34.6 

♦  9    8.3 

-  3  55.7 

-  1  48.3 

♦0.5223 
-1.0750 
♦0.5439 
♦0.8704 
♦0.9674 

0.5455 
0.5453 
0.5465 
0.5475 
0.5482 

♦0.1412 
0.1408 
0.1316 
0.1093 
0.1046 

♦75 
-25 
+78 
♦90 
♦90 

-  2 

-69 
♦  2 
♦23 
♦29 

108  Tauri 

n  Tauri 

121  Tauri 

B.A.C.180I 
132  Tauri 

61 

H 
6 
6 
51 

♦1.15 
1.12 
1.09 
1.03 
1.02 

♦•3.6 
3.6 
2.9 
2J8 
2.6 

♦82    9.7 
21  69.1 
83  57.9 
83    9i2 
24  31.8 

19  36.4 

81  20.6 

•    4  38.5 

8  14.0 
10  46.7 

♦  1  29ij 

♦  3  10.4 
♦10  13.5 
-10  18.3 
-7  50.9 

♦0.6661 
♦1.0230 
^.4945 
♦0.6589 
-0.6691 

0.5489 
0.5484 
0.5493 
0.5494 
0.5499 

♦4).0976 
0.0940 
0.0785 
0.0711 
0.0654 

♦90 
♦90 
♦13 
♦90 
+  2 

♦12 
♦34 
-51 
♦14 
-62 

1  Geminorum 

2  Geminorum 
5  Geminorum 
9  Gominorum 
e  Geminorum 

5 
7 
61 
61 

31 

♦0.92 
O.DI 
0.96 
0.86 
0.76 

♦  2.3 
2.1 
1.8 
1.9 
1.0 

♦83  16.1 

83  38.8 

84  264» 
83  46.7 
25  14.4 

17  39.2 

18  51.9 
20  59.3 
83  28.3 

7  n  40.9 

-  1   12.3 

-  0    2.1 

♦  2    0.9 

♦  4  24.8 

-  7  47.5 

♦1.1060 
♦0.7537 
-0.0220 
♦0.8066 
-0.5047 

0.5495 
0.5500 
0.5498 
0.5499 
0.5493 

♦0.0503 
0.0476 
0.0431 
0.0374 

♦0.0105 

♦!H) 
♦90 
♦39 
♦iH) 
♦14 

♦45 

♦221 

-20 

♦25 

-52 

37  Geminorum 
u  Geminorum 
48  Geminorum 
52  Geminorum 
A  Geminorum 

61 

51 

6 

61 

51 

♦0.70 
0.64 
0.65 
0.63 
0.58 

♦  0.9 
0.8 
0.6 
0.3 

♦  0.1 

♦85  30.7 
84  22.2 

24  18.8 

25  4.5 
25  15.6 

16  51.8 

SO    7.8 

8    0  43.8 

1  44.1 

5  46.5 

-  2  47.1 

♦  0  22.3 

♦  4  48.4 

♦  5  47 J2 

♦  9  41.5 

-0.7812 
♦0.46:i3 
♦0.4642 
-0.3960 
-0.6998 

0.5490 
0.5481 
0.5479 
0.5478 
0.5465 

-0.0009 
0.0081 
0.0182 
0.0205 
0.0292 

-  5 
♦72 
♦72 

♦18 
0 

-64 
♦10 
♦  9 
-39 

-6:^ 

K  Geminor.  vnylt. 
82  Geminorum 
/i'  Cancri 
A  Cancri 
y  Cancri 

4 

61 
61 
51 

41 

♦0.48 
0.45 
0.40 
0.34 
0.34 

0.0 

♦  0.4 

♦  0.3 
-  0.2 

♦  0.1 

♦24  39.7 

23  24.7 
22  57.0 

24  22.1 

21  51.9 

15  28i) 

17  24.9 

•    1  43Ji 

8  24J2 

19  18J2 

.  4  55.6 

-  3    3.4 
♦  4  58.5 
♦11  86.4 

-  8    0.7 

-0.4244 
♦0.8598 
♦0.8523 
-1J2430 
♦0.4982 

0.5441 
0.5434 
0.5420 
0.5396 
0.5368 

-0.0501 
0.0541 
0.0713 
0.0845 
0.1056 

♦17 
♦90 
♦90 
-47 
♦74 

-44 

♦87 

♦25 
-66. 
♦  2 

B.A.C.3138 
B.  AC.  3206 
9  Leonia 

61 
61 

31 

♦0.16 

0.11 

♦0.02 

0.0 

♦  0.2 

♦  0.4 

♦31  44il 

80  15.8 

♦17  17.9 

M10    1.1 

15  33.1 

11  18  S7JI 

-11  45i) 
.6  85J2 
-  9  39.3 

-1.1080 
-0i2241 
-03038 

0.5311 
0.5898 
0.5818 

-0.1319 
0.1409 
0.1731 

-28 
♦28 
♦84 

-68 
-41 

-49 

1 

NEW 

MOON. 

\ 

65  Virginia 

66  Virginia 
/<  Virginia 

80  Virginia 
88  Virginia 

6 
6 

5 
6 
61 

♦0.02 
0.03 
0.04 
0.05 
0.08 

-0.4 

'     0.5 

0.6 

0.6 

0.9 

-  4  20.9 

4  35.3 

5  41.3 
4  50.1 

6  17.3 

1ft  80  56.5 
81  35.0 

1«    1  29.4 

3  81.5 

10    0.5 

-  4  39J2 

-  4     1.8 

-  0  14.3 

♦  1  34.6 

♦  8    2.0 

♦0.8572 
♦0.9674 
♦1J2400 
-0.1205 
-0.0969 

0.5117 
0..'>1I8 
0.5130 
0.5128 
0.5153 

-0.2350 
0.2348 
0iW38 
0.2330 
0.2310 

♦86 
♦^ 
♦84 
♦33 
♦34 

+  5; 

♦34, 
-47 

B.  AC.  4647 

94  Virginia 

6l!-^0.l0 
61 '  40. 14 

-  1.1 

-  1.3 

-  7  31.0 

-  8  22.0 

13  87.4 
19  15.4 

♦11  22.8 
-  6  59.6 

♦0.4327 
♦0.0233 

0.5172 
0.5184 

-0.2292 
-0J2263 

♦65  -18 
♦40   -39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

Th«  Stau'b 

At  Goxjunction  in  K.  ▲.                    J 

Limiting 
PanlleU. 

Name. 

Mag. 

RcxruB  fhim 
1890.0. 

iipparont 
Dccliuatiou 

WashinKton 
Mean  Time. 

HoiirAngle 
H 

Y 

xf 

.   y' 

N. 

S. 

Aa 

.^5 

d     h    ID 

h    m 

1 

0 

0 

a 

II 

-  8  47^3 

95  Virginia 

6 

40.13 

-  1.4 

16  19  28.3 

-  6  47.0 

40.4293 

0.5187 

-0i2261 

464 

-18 

K  Virginia 

4i 

0.17 

1.6 

9  45.7 

22  36.1 

-  3  44.8 

40.7674 

0.5207 

0.2245 

476 

0 

2  LibriF 

^ft 

0.19 

1.9 

11  12.7 

17    3  54.6 

4  1  24.1 

41.1360 

0.5225 

0.2207 

479 

425 

fjt  Librie 

5i 

0.31 

2.8 

13  41.4 

16  43.5 

-10  10.7 

4I.OMO 

0.5299 

0i2102 

476 
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At  GoxjinfonoN  m  B.  A. 

Limiting 
PanOlela. 

Name. 

Red'ns  from 
Kag.!        1«W0- 

■ 

Apparent 

Waahinfcton 

Hour  Angle 
H 

Y 

x' 

y' 

N. 

S. 

Aa 

Afi 

1  >^TW»llliWl*Mlf  li. 

«■&  WaAA     Am  AmUOv 

0 

a 

$$ 

o        / 

d    h    m 

h    m 

0 

NEW 

MOON, 

K  Virginia 

4i 

♦0.11 

-  2.1 

-  9  45.7 

14    4  51.8 

♦  4  18.4 

♦0.6465 

0.5238 

-0.2281 

♦78 

-  7 

fi  Librap 

5^ 

0.13 

2.2 

13  41.5 

22  44.2 

-  2  22.6 

♦0.8604 

0.5342 

0.21  :{8 

♦76 

♦  6 

o'  Libra 

6i 

0.21 

2.4 

15    9.1 

15  13  44.5 

-11  51.4 

-0.6784 

0.5440 

0.1963 

-  2 

-90 

o'  Librs 

6i 

♦0.22 

-  2.2 

-14  44.6 

14  40.9 

-10  56.9 

-1.2940 

0.5450,-0.1953 

-48 

-90 

C>  Libra 

6 

0.24 

2.5 

16  20.0 

17    4.6 

-  8  38.0 

-0.075)0 

0.5460 

0.1916 

♦23 

-45 

C<  Libra 

7 

0.24 

2.7 

17    3.8 

17  40.7 

-  8    3.1 

♦0.5737 

0.5462 

0.1909 

♦67 

-10 

^3  Libra 

6 

0.25 

29 

16  13.9 

18  11.5 

-  7  33.3 

-0.4000 

0.5468 

0.1902 

♦13 

-66 

C^  Libra 

5i 

0.25 

2.5 

16  288 

19  13.3 

-  6  3:^.5 

-0.3351 

0.5474 

0.1890 

♦16 

-61 

47  Libra 

6d 

♦0.33 

-  3.0 

-19    3.5 

16    5  11.5 

♦  3    4.4 

♦0.5689 

0.5530 

-0.1731 

♦64 

-10 

/3>  Scorpii 

2 

0.37 

3.0 

19  30.3 

9  49.6 

♦  7  32.9 

♦0.2496 

0.5573 

0.1654 

♦44 

-27; 

/?»8corpii 

5^ 

0.37 

3.0 

19  30.1 

9  49.9 

♦  7  33.2 

♦0.2460 

0.5573 

0.1654 

♦43 

-27| 

(j>  Scorpii 

4i 

0.38 

3.2 

20  22.3 

10  25.0 

♦  8    7.0 

♦1 .05<K) 

0.6.573, 

0.1640 

♦70 

♦22  1 

«*  Scorpii 

4i 

0.40 

3.2 

20  34.3 

10  40  Ji 

♦  8  21.9 

♦1.2260 

0.5.571 

• 

0.1638 

469 

♦39 

v^  Scorpii 

44 

♦0.39 

-  2.8 

-19  10.6 

12  43.5 

♦in  20.7 

-0.5644 

0.5588 

-0.1603 

0 

-79 

^  OphiucJii 

4d 

0.45 

2.9 

19  46.9 

18    0.0 

-  8  M.\ 

-0.7511 

0.5624 

O.I491» 

-11 

-!H), 

u  Ophiuchi 

4i 

0.49 

3.2 

21  13.9 

21  26.2 

-  5  15.2 

♦0.2573 

0.5653 

0.14:^4 

♦42 

-27' 

22  Ophiuchi 

Ci 

0.59 

3.5 

23  19.9 

17    7    3.1 

♦  4     0.7 

♦1.1550 

0.5707 

O.I2:{2 

♦67 

♦:i:i 

3!l  Ophiuchi 

54 

0.71 

3.5 

24  10.1 

16  40.6 

-10  43  4 

♦0.9395 

0.5764 

0.1008 

♦66 

♦15 

B.A.C  5831 

6 

♦0.71 

-  3.5 

-23  57.1 

16  43.1 

-10  41.0 

♦0.7120 

0.5764 

-0.1008 

♦66 

0 

6  Ophiuchi 

5 

0.76 

3.4 

24    4.4 

20    6.5 

-  7  25.3 

♦0.5103 

0.5788 

0.0913 

♦52 

-12: 

c' Ophiuchi 

5 

0.78 

3.3 

23  52.6 

22  10.4 

-  5  26.1 

♦0.1190 

0.5805 

0.0874 

♦29 

-34 

63  Ophiu6hi 

64 

0.92 

31 

24  51.9 

IS    7  39.1 

♦  3  40.8 

♦0.4209 

0.5841 

0.0635 

♦44 

-17  j 

4  Sagittarii 

54 

0.94 

2.7 

23  48.3 

9  38.0 

♦  5  35.0 

-0.7921 

0.5852 

0.0586 

-23 

-90 

7  Sagittarii 

6 

♦0.96 

-  2.7 

-24  16.8 

10  50.8 

♦  6  45.0 

-0.3704 

0.5852 

-0.0552 

0 

-65 

\)  Sagittarii 

6 

0.1»7 

2.7 

24  21.8 

II   15.2 

♦  7    8.5 

-0.3087 

0.5852 

0.0541 

♦  4 

-60 

B.  A.C.6I6I 

54 

0.95 

2.3 

23  43.5 

14  23.7 

♦10    9.6 

-1.1210 

05871 

0.(»457 

-46 

-!M) 

A  Sagittarii 

3 

1.11 

2.5 

25  28.9 

20  4H.1 

-  7  41.2 

♦0.4469 

0.5891 

0.0285 

♦42 

-16 

24  Sagittarii 

6 

1.14 

1.9 

24     6.8 

23    9.8 

-  5  25.1 

-1.0150 

0.5891 

0.0217 

-41 

-90 

25  Sagittarii 

64 

♦1.14 

-  1.9 

-24  18.3 

23  25.1 

-  5  10.3 

-0.8254 

0.5894   -0.0208 

-28 

-90 

1 

B.  A.C.6369 

6 

1.20 

1.9 

25    7.2 

19    3  26.7 

-  1   18.4 

-0.0512 

0..590I  1-0.0097 

♦12 

-45 

a  Sagittarii 

i4 

1.27 

2.1 

26  25.9 

7  30.9 

♦  2  36.2 

♦1.2760 

0.5913  ♦O.OOU 

464 

46:1 

^  Sagittarii 

54 

1.38 

1.1 

25  26.7 

15  28.3 

♦10  13.7 

♦0.3652 

0.5932     0.0239 

♦37 

-») 

X^  Sagittarii 

54 

1.33 

0.5 

24  43.3 

19  17.6 

-10    5.4 

-0.2619 

0.5920     0.0343 

♦  4 

-57 

Y«  Sagittarii 

64 

♦1.33 

-  0.4 

-24  37.6 

19  20.2 

-10    2.8 

-0.3587 

0.5920  ♦0.0347 

♦  2 

-64 

^  Sagittarii 

54 

1.43 

0.3 

24  10.7 

19  23.6 

-  9  59.5 

-0.8112 

0.5920  1    0.0349 

-26 

-90 

Mars 

24  25.4 

19  25.6 

-  9  57.4 

-0.6102 

0.6121 ,  o.o:m 

-15 

-87: 

/i'  Sagittarii 

6 

1 .50 

0.2 

24  57.6 

23  30.0 

-  6    3.0 

♦0.1511 

0.5913     0.0464 

♦27 

-32  1 

1 

A' Sagittarii 

44 

1.51 

-  0.2 

25    7/> 

2:1  45.6 

-  5  48.0 

♦0.3310 

0  5913     0.0470 

♦37 

-22' 

5)  Sagittarii 

64 

♦1.49 

♦  0.3 

-23  40.6 

M    1     0.6 

-  4  36.0 

-1.0810 

0.5915 '  ^0.0504 

-44 

-90 

B.  AC.  6727 

6 

1.49 

0.4 

23  40.8 

1     7.5 

-  4  29.4 

-1.0730 

0.5915     0.0509 

-42 

-90  1 

1 

17  Capricorn  i 

6 

1.84 

3.5 

21  54.7 

91    3  15.5 

-  3  2:^.4 

.0.6123  0.5856     0.1200 1 

-  8 

-86 

X  Capricorn  i 

54 

1.96 

4.7 

21  38.0 

12  17.1 

♦  5  175 

40.2895 

0.5817.   0.1414 

♦43 

-25 

27  Capricorn! 

64 

1.94 

4.9 

20  59.7 

12  41.4 

♦  5  40.5 

-0.2996 

0.5816     0.1424 

1 

♦n 

-59 

^  Capricorni 

54 

♦1.99 

♦  5.0 

-21     6.4 

15  10.0 

♦  8    3.5 

♦0.1751 

0.5805  ♦0.1484 

♦37 

-31 

^3  Capricorni 

54 

2.03 

5.4 

21  19.1 

18  :i8.9 

♦11  24.4 

♦0.9175 

0.5785     0 1555 

♦69 

♦12 

37  Capricorni 

6 

2.07 

6.0 

20  34.4 

23    36 

-  8  20.9 

♦0.8740 

0.5777     0.1657 

♦69 

♦12 

r  Capricorni 

44 

2.<:« 

6.4 

19  57.4 

2:i  5«.9 

-  7  27.7 

♦0.4067 

0.5767     0.1677 

♦53 

-16 

K  Capricorni 

5 

2.09 

6.6 

19  21.9 

99    2  17.4 

-  5  14.4 

♦0.2033 

0.57.57     0.1723 

♦41 

-27 

B.  A.C.7550 

64 

♦2.10 

♦  6.5 

-20    7.3 

2  31.3 

-  5     1.1 

♦1.0070 

0.5757  ^0.1728 

♦70 

♦21 

2!)  Aqnarii       mult 

64 

2.16 

8.1 

17  39.4 

10  \\AA 

♦  2  44.4 

-0.1913 

0.5712.    0.1879 

♦93 

-49 

1 

56  Aquarii 

64 

2.25 

10.2 

15    8.6 

22  27.0 

-  9  49.4 

-0.n)26 

0.5654     0.2082 

♦24 

-49 

r'  Aquarii      muU. 

54 

2.30 

10.9 

14  37.9 

93    5  59.6 

-  2  3:m 

♦0.9059 

0.5616     0.2196 

♦75 

♦12 

r*  Aquarii 

4 

2.31 

11.1 

14  10.2 

6  49.1 

-  1  45.3 

♦0.6248 

0.5616     0i»06 

♦ra 

-  6 

1 

>  74  Aquarii 

6 

♦2.31 

♦11.6 

-12  11.9 

8  31.5 

-  0    6.6  -0.9781 

0.5608  ♦0.2999 

-18 

-90 

^>i  Aquarii 

4 

♦2.37 

♦13.0 

-  9  41.0 

18  23.5 

♦  9  24.7  -1JM70 

0.5566  ♦0J2345I-38 

-90 
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NOVEMBER. 


F  Cieminorum 
37  Geminorum 

39  Geminorum 

40  (ieminoruro 
u  Geminorum 

4H  Geminorum 

52  Geminorum 

A  (leminornm 

K  Geminor.    mult 

u"*  (/Uncri 

?.  Cnncri 
V'  ('nncri 
y  Canori 
f  Canrri 
I  79  Canrri 

B.  AC.  3138 
I         B.  A.C.3206 
fl  hoonia 
42  Leonia 
B  Leonia 


k  Leonia 
I  Leonia 


mmU, 


3i 
64 
6A 
64 
54 

6 

64 
54 

34 

64 

54 
54 

44 
5 

64 

64 

64 
34 

6 

54 

54 

4 


42.57 

-  0.5 

2.51 

1.4 

2.51 

18 

2.50 

1.8 

2.45 

1.5 

42.40 

-  2.2 

2.40 

2.5 

2.35 

3.0 

2.25 

4.1 

2.15 

5.2 

42.00 

-  5.7 

2.00 

6.3 

1.87 

6.2 

1.68 

7.2 

1.70 

7.2 

4l  .69 

-  7.3 

1.60 

7.2 

1.37 

7.4 

1.22 

7.1 

1.15 

7.3 

41.08 

-  7.5 

40.86 

-  6.9 

425 
25 
26 
26 
24 

424 
25 
25 
24 
25 


14.4 

30.6 

13.4 

3.7 

22.1 

18.7 
4.4 
15.5 
39.6 
23.4 


424  22.0 
24  30i> 

21  51.8 

22  29.3 
22  26.4 


421 
20 
17 
15 
14 


44.1 
15.7 
17.8 
31.7 
41.9 


4l4  46.4 
4l1     8.0 


3  35.7 

4ll  42.8 

8  37.2 

-  7  26.1 

10     9.1 

-  5  57.5 

10  26.8 

-  5  40.5 

11  47.5 

-  4  22.5 

16  15.5 

-  0    3.9 

17  14.8 

4  0  5:1.4 

21  11.0 

4  4  41.4 

6  40.3 

-10    8.7 

14  33.9 

-  2  31.1 

23  18.5 

4  5  56.0 

3    5.6 

4  9  35.6 

10    5.5 

-  7  :w.i 

22  37.8 

4  4  30.1 

23    6.8 

4  4  5H.2 

0  43.4 

4  6  31.8 

6  13.6 

4ll  51.6 

3  40.4 

4  8  39.2 

1 1     9  7 

-  8    4.9 

16  32.9 

-  2  51J2 

0    0.3 

4  4  23.1 

19  56.0 

-  0  15.5 

40.0018 
-Oia681 
-1.0510 
-0ii766 
40.9583 

♦0.9618 
40.1091 
-0.1931 
40.0768 
-1.1990 

-0.7506 
-1.2500 
40.9652 
-1i2133 
-1.2210 

-0.6556 
40.2140 
40.0867 
40.6980 
40.6078 

-0.9284 
-1.0700 


i~  i 


0.5571 

0.5555 

0.5558. 

0.5555 

0.5549 

0.5536 
0J>530 
0.5520 
0.5484 
0.5449 

0.5408 
0i)398 
0.5358 
0.5296 
0.5294 

0.5284 
0.5265 
0.5172 
0.5144 
0.5128 

0i>09e 
0.5063 


40.01  a5 

-0.0007 
0.0047 
0.0054 
0.0085 

-0.0189 
0.0213 
0.0301 
0.0514 
0.0680 

-0.0858 
0.0936 
0.1072 
0.1297 
0.1306 

-0.1332 
0.1427 
0.1744 
0.1843 
0.1 9a5 

-0.1987 
JW77 


441 

426 
-25 
-II 
490 

4W 

448 

4:J0 
446 
-40 

-  2 

-48 
490 
-39 
-40 

4  4 

454 
446 
490 
482 

-II 

-20 


ELEMENTS  FOR  THE  PREDICTION  OP  OCCULT ATI0N8. 

OCTOBEB. 

TmSTjkx's 

At  CoxjiTHcnoK  nr  B.  A. 

Limiting 
Panllda. 

Name. 

Mag. 

4 
44 

44 

5 
6 

Bed*iia  from 
1M0.0. 

Apparent 

Waahlnjcton 
Mean  Time. 

Hour  Angle 
H 

Y 

0.5566 
0.5563 
0.5493 
0.5499 
0.5491 

y" 

N. 

-i3 

4l8 
468 
484 

484 

5. 

.98 
-62 
-14 

43, 

4  9i 

Aa     1     AA 

1^  Aquarii 

^'^  Aquarii 

30  Piacium 

33  Piacium 

B.A.C.17 

42.38 
3.38 
2.49 
2/)0 
2J>1 

413.1 

13.1 

14.8 
15.0 
15.2 

-  9  46.8 

10  12.5 

6  37.4 

6  I9i2 

5  51.3 

d    h    m 
33  19  18.3 
19  46.3 
94  15    8.9 

16  41.4 
18  57.8 

h     m 
4lO  17.6 
4lO  44.6 
4  5  27.3 
4  6  56.7 
4  9    8.4 

-0.9345 
-0.3951 
40.4628 
40.8189 
40.9245 

40.2353 
0.2360 
0.2509 
0.2520 
0.2530 

14  Ceti 

15  Ceti 
26  Ceti 
33  Ceti 

/  Piacium 

6 

64 

6 
6 
5 

42.48 
2.55 
2.62 
2.63 
2.64 

416.2 
16.2 
16.4 
16.6 
16.5 

-  1     6.4 

-  1     6.4 

4  0  46.8 
1  51.9 
3    2.3 

M    6  32.5 

7  43.0 
19  36.7 
22  44.3 

9%    2    5.7 

-  3  40i2 

-  2  32.1 
4  8  57.9 
4ll  59.3 

-  8  46.0 

-0.9057 
-0.6050 
40.5448 
40.2456 
-0.0844 

0.5465 
0.5462 
0.5453 
0.6448 
0.5450 

40.2564 
0.2564 
0.2565 
0.2557 
0.2548 

-  9 
+  9 
475 
455 
436 

-<K) 
-80 
-12 
-28 
-45  1 

fA  Piacium 

V  Piacium 
64  CeH 

V  Ceti 

^  Arietia 

5 

44 
54 

44 

54 

42.68 
2.68 
2.74 
2.74 
2.77 

417.2 
165 
16.0 
16.0 
15.6 

4  5  :i4.9 

4  56.1 

8    3.6 

8  20.1 

10    6.9 

7  48.2 

13    2.6 

ar    2  51.6 

3  :i6.7 

9     1.6 

-  3  14.8 
4  1  49.1 

-  8  49.4 

-  8    5.9 

-  2  51.8 

-1.2180 
40.7546 
40^1607 
40.8602 
40.3174 

0.5452 
Oi>445 
0.5464 
0.5464 
0.5474 

40.2520 
0.2494 
0.2395 
0.2388 

o.23:m 

-31 
4iK) 
490 
4!K) 
458 

-H4 
0 
4l4 
4  8 
-22 

31   Arietia 

:M  Arietta 

B.A.C.1119 
B.A.C.1240 
B.A.C.1242 

54 
5 

6 

6 

64 

42.80 
2.80 
2.85 
2.86 
2.82 

415.3 
15.0 
12.4 
10.0 
10.7 

4ll  58.5 
11  59.2 

16  10.9 

17  53.2 
19  53.0 

14  24.5 

18  13.6 

SIfl  18  47.8 

S»    4  17.7 

4  23.!) 

4  2  20.3 
4  6     1.7 
4  5  456 

-  9    4.2 

-  8  58.2 

-0.3493 
40.5025 
41.2310 
41.1520 
-0.9319 

0.5483 
0.54SN) 
0.5540 
0.5564 
0.5567 

40.2278 
0.2238 
0.1868 
0.1700 
0.1694 

420 
473 
490 
4iH) 
-12 

442 
437 

-70 

cj»  Tauri 

Li*  Tauri 
53  Tauri 
Nkptuwx 
B.  AC.  1373 

6 

54 

6 

6 

42.89 
2.88 
2.85 

2.8!^ 

410.4 
9.8 
9.6 

9.0 

419  195 
20  18.6 

20  52.7 
19  42.5 

21  22.6 

7  58.5 

11  32.5 

12  29.1 
14  50.8 
16  15.2 

-  5  31.1 

-  2    4.5 

-  1     9.8 
4  1     6.9 
4  2  28.3 

40.2639 
-0.2084 
.0.6584 
40.9298 
-0.6193 

0.5569 
0.5576 
0-5573 
0.55iK) 
0.5578 

40.1629 
0.1557 
0.1537 
0.1493 
0.1462 

456 
4:U) 
45 
42H) 
47 

-16 
-40 
-67 
423 
-64 

W.iv,650 
r  Tauri 
lOH  Tauri 
121  Tauri 

B.  A.  C.I  HOI 

6 

44 

64 

6 

6 

42.84    4  8  5 
2.87 '      7.9 
2.79       5.9 
2.78       4.1 
2.72       3.!^ 

420  28.0 
22  45.0 

22  9.7 

23  58.0 
23    9.3 

20  47.0 
22  28.9 

30  13    0.7 

21  42.1 

31  1     7.7 

4  6  50.5 
4  8  28.9 
-  1  30  1 
4  6  52.8 
4lO  11.1 

40.9824 
-1.2000 
41.1300 
-0.0036 
41.1320 

0.5594 
0.5592 
0J)615 
0.5606 
0.5606 

40.1370 
0.1329 
0.1013 
0.0814 
0.07:i4 

4^)0 
-37 
490 

441 

4fM) 

427 

-07 

442 

-22, 

445 

132  Tauri 
5  Geminorum 

54 

64 

42.77 , 4  3.4 
42.6214  1.7 

424  31.9 
424  26  6 

3  34.6    -11  27.3   -0.1718 
13  24.3    -  1  58.5  40.4748 

0.5608 
0.5599 

40.0674 
40.0440 

4:n 

473 

-:jO| 

4  7 

-15 
-2!» 
-64 
-64 

4:w 

437' 
-II, 

-28 

-15 

-65 

I 
-66 

429 1 
-6H 

-68 

-65 
-18 
-28 
+  3 
-  3 

-75 
-79 


T 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

NOVEMBER. 

Thr  STAB'8 

At  Conjunction  in  R.  A. 

Limit  iok 
l*araUek 

Name. 

Mag. 

6 

54 
4 

44 
51 

Reil'iii 
189 

+0*79 
0.76 
0.75 
0.68 
0.61 

!  from 
0.0. 

£i6 

Apparent 
Decimation 

Wa«hington 
Mean  Time. 

d     h    m 

7    3  45.0 

7  24.7 

7  43.7 

15  48.6 

«    2  18.1 

Hour  Anglo 
/I 

1' 

x' 

• 

y 

N 

S. 

ut  Virginia 
^  Virginia 
If  Virginia 
n  Virginia 
e  Virginia 

-  6.3 
6.5 
6.0 
6.1 
5.3 

O         / 

+  8  44.5 
8  52.1 
7    8.7 
7  13.5 
3  55.4 

h    ID 
+  7  20ii 
+10  53.7 
fll   12.2 
-  4  56.6 
+  5  15.0 

-0.1682 
-1.1300 
+0.6861 
-1.2460 
-0.0960 

0.5054 
0.5050 
0.5051 
0.5047 
0.5052 

-0.2237 
0.2259 
0.2261 
0.2308 
0.2355 

"          o 

+32  -48 
-24   -81 
+80+4 
-34    -83 
+36   -45 

B.A.C.4ii54 

65  Virginia 

66  Virginia 
/''Virginia 

'  80 'Virginia 

6 
6 
6 
5 
6 

+0.54 
0.49 
0.30 
0.37 
0.37 

-  5.1 
3.9 
3.9 
3.8 
3.9 

+  2  27.6 
-  4  21.0 

4  35.4 

5  41.4 
4  50.2 

11  56.5 
9  1 1  38.0 

12  16.0 

16  6.9 

17  57.0 

-  9  23.0 
-10  22.4 

-  9  45.5 

-  6     1.4 

-  4   14.6 

-0.7956 
+0.8568 
+0.9623 
+1.2140 
-0.1390 

0.5075 
0.6142 
0.5144 
0.5165 
0.5169 

-0.23<)I 
0.2404 
0.2404 
0.2*397 
0.2391 

-   1 
+86 

+85 
♦84 
+33 

-72 
+  5 
+11 
+30 

-49 

'  88  Virginia 

'         B.AC  4647 

K  Virginia 

64 

64 
44 

+0.35 
0.34 
0.31 

-  3.7 
36 
3.3 

-  6  17.4 
7  31.1 
9  45.8 

NEW 

lO    0  29.0 

3  51.9 

12  48.8 

MOON. 

+  2    5.8 
+  5  22.6 
-  9  56.9 

-0.1406 
+0.3688 
+0.6625 

0.5202 
0.5211 
0.5262 

-0.2372 
0i2355 
0.2310 

+:w  -49 
+61    -22 
+79 ,  -  6 

/3'  Scorpii 
0  Ophiuchi 
u)  Ophiuchi 
30  Ophiuchi 
I         B.A.C.583I 

'i 
44 
44 
54 

64 

+0.34 
0.36 
0.39 
0.52 
0.53 

-  2.9 
2.8 
2.9 
2.9 
2.9 

-19  30.3 
19  46.9 
21   13.9 
24  10.1 
23  57.2 

V2  16  55.8 

13    0  55.7 

4  17.4 

23    6.0 

23    8.4 

-  7  34.2 
+  0    9.2 
+  3  23.5 

-  2  !I0.5 

-  2  28.2 

+0.1796 
-0.^<224 
+0.1739 
+0.8289 
+0.6033 

0.5631 
0.5698 
0.5716 
0.5840 
0.5842 

-0.1688 
0.1536 
0.1468 
0.1300 
0.1029 

+40   -31 
-15  1  -90 
+:n  -31 
+66   +  5 
+69   -  7 

6  Ophiuchi      var. 
e-*  Ophiuchi 

63  Ophiuchi 
4  Sagittarii 

7  Sagittarii 

5 
5 

64 

54 
6 

+0.56 
0.58 
0.66 
0.67 
0.69 

-  2.8 
2.7 
2.6 
2.3 
2.3 

-24     4.r. 

23  52.7 

24  51.9 

23  48.3 

24  16.8 

14    2  27.3 

4  28.4 

13  45.0 

15  41.4 

16  52.8 

+  0  43.0 
+  2  39.4 
+11  34.2 
-10  34.1 
-  9  25.6 

+0.3<)82 
+0.0103 
+0.2981 
-0.9061 
-0.4897 

0.5860 
0.5865 
0.5908 
0.5919 
0.5916 

-0.0950 
0.0898 
0.0655 
0.0598 
0.0569 

+45 
+23 
+36 
-30 
-  7 

-19 

-41 

-24 

-90' 

-74 

9  Sagittarii 
B.A.C.6I6I 

;i  SagitUrii 
ii4  Sagittarii 
'25  Sagittarii 

6 
54 
3 
6 

64 

+0.69 
0.7a 
0.79 
0.81 

0.82 

-  2.3 
2.0 
2.1 
1.8 
1.5 

-24  21.8 

23  43.5 
25  28.9 

24  6.8 
24  18.3 

17  16.6 

20  21  2 

15    2  38.2 

4  57.4 

5  12.5 

-  9    2.7 

-  6    5.5 

-  0    3.6 
+  2    9.9 
+  2  24.5 

^.4268 
-1.2363 
+0.3157 
-1.1390 
-0.9491 

0.5916 
0.5932 
0.5946 
0.5957 
0.5954 

-0.0558 
0.0470 
0.0295 
0.0227 
0.0221 

-  4    -69 
-59   -IHI 
+34   -23 
-50    -!H» 
-36  -5H) 

B.A.C.6369 
a  Sagittarii 
^  Sagittarii 
X^  Sagittarii 
X^  Sagittarii 

6 

24 
54 
54 

64 

+0.80 
0.92 
1.01 
1.04 
1.04 

-  1.8 
1.9 
1.2 
0.8 
0.7 

-25    7.2 
26  25.9 
25  26.7 
24  43.3 
24  37.6 

9    9.9 

13  10.0 

21     0.3 

16    0  46.6 

0  4!).2 

+  6  12.2 
+10    2.7 

-  6  26.4 

-  2  49.0 

-  2  46.5 

-0.1833 
+1.1310 
+0.2153 
-0.4044 
-0.4992 

0.5il65 
0.5967 
0.5958 
0.5958 

-0.0107 

+0,0009 

0.0237 

0.0'341 

0.0344 

+  6   -53  1 

+64  i  +:w 

+29   -29 
-4-68 
-  9   -75 

y=»  Sagittarii 

A'  Sagittarii 

h^  Sagittarii 

53  Sagittarii 

B.A.C.6727 

54 

6 

44 

64 

6 

+1.16 
1.12 
1.12 
1.12 
1.12 

-  0.6 
0.6 
0.6 
0.1 

-  0.1 

-24  10.7 

24  57.6 

25  7.5 
23  40.6 
23  40.8 

0  52.6 

4  56.0 

5  11.4 

6  25.6 
6  32.5 

-  2  43.2 
+  1    10.4 
+  1  25.1 
+  2  36.3 
+  2  43.0 

-0.9528 
+0.0068 
+0.1861 
-1.2320 
-1.2170 

0.5958 
0.5954 
0.5951 
0.5949 
0.5949 

+4).0:i45 
0.0461 
0.0464 
0.0504 
0  0507 

-35 
+18 
+2J) 

-57 

-90 
-30 
-90 

17  Capricorni 
X  Capricorni 

27  Capricorni 
^  Capricorni 

33  Capricorni 

6 

54 

64 
54 

54 

+1.44 
1.55 
1 .55 
1 .58 
li>3 

+  23 
3.2 
3.5 
3.5 
3.7 

-21  54.7 
21  38.0 

20  59.7 

21  6.4 
21   19.1 

ly    8  32.0 
17  34.8 
17  59.1 
20  28  3 
23  58.6 

+  3  40.4 
-11  37.8 
-11   14.4 
-  8  50.8 
.  5  28.9 

-0.7663 
+0.1350 
-0.4543 
+0.0186 
+0.7313 

0.5851 
0.5801 
0.5808 
0.5790 
0.5768 

+0.1198 
0.1415 
0.1425 
0.1482 
0  1558 

-16 
+34 
+  4 

+28 
+68 

-90 
-34 
-71 
-40 
0 

37  Capricorni 

e  Capricorni 

K  Capricorni 
B.A.C.7550 
iji)  Aquarii      mult. 

c 

44 

5 

64 

64 

+1.67 
1.77 
1.70 
1.71 
179 

+  4.2 
4.6 
4.9 
4.6 
6.2 

-20  34.4 
19  57.4 

19  21.9 

20  7.3 
17  29.5 

16    4  25.0 

5  21.1 

7  41.0 

7  55.0 

16    4.1 

-  1   12.2 

-  0  18.2 
+  1  56.5 
+  2  10.0 
+10     1.1 

+0.r-M6 
+0.2551 
+0.0507 
+0.8564 
-0.342«» 

0  5741 
0.5r37 
0.5724 
0.5724 
0.5666 

+0.1650 
0.1665 
0.1714 
0.l72l» 
0.1875 

+70 
+43 

+:<:) 

+70 
+  15 

-  1 
-27 

-;58 

+  7, 
-62 

56  Aquarii 

r*  Aquarii      mult. 

r"  Aquarii 
74  Aquarii 

^  Aquarii 

64 

54 
4 
6 
4 

+1.90 
1.99 
1.99 
2.00 
2.07 

+  8.1 

8.7 

9.0 

9.5 

11.0 

-15    8.7 

14  38.0 

14  10.2 

12  11.9 

9  46.8 

19    4     7.7 

11  40.0 

^   12  31».4 

14  24.1 

•JO    1  25.7 

-  2  21.3 
+  5    3.7 
+  5  52.4 
+  7  33.5 

-  5  47.6 

-0.3394 
+0.7720 
+0.4848 
-1.1300 
-1.0810 

0.5598 
0.5549 
0.5545 
0.5533 
0.5482 

+0.2070 
0.2174 
0.2184 
0.2210 
0.23:10 

+17 
+70 
«64 
-28 
-23 

-61  ' 
+  1 
-15 

-90 
-90 

^fl  Aquarii 
B.A.C.H5W 

44 

7  J 

+2.10 
+254 

+11.0 
+12.6 

-10  12.5 
-  6  59.3 

1  54.4 
15  32.5 

-  5  19.8 
+  7  50.8 

-0A347 
.0.5458 

0.5480 
0.5428 

+0^2335 
+0.2444 

+10 
♦11 

-75 
-76- 
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ELEMENTS  FOR  \ 

I'HE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

• 

Thk  8tae*s 

4 

Waabiogton 
Mean  Time. 

A.T  COXJUSCTIOX  IH  R.  A. 

1 
LhnitlDC 
Parallela. 

Mmd«. 

Mag. 

Ked*na  from 
18M.0. 

Apparent 
DeolinatioD. 

Hoar  Angle 
.    // 

Y           z' 

y' 

N. 

8    i 

A«     1      A6 

h    m 

1 

0 

0 

f2*.:W  ♦l^!8 

0      ' 

d    h    m 

30  PUcium 

4i 

-  6  37.4 

*je  21  48.2 

-10     5.9 

♦0.6265  0.5415 

♦0iM82 

♦80 

-  8 

33  Piiiciuin 

5 

2.31 

13.1 

6  19.2 

23  23.4 

-  8  33.8 

♦0.7147,0.5410 

0.248?» 

♦84 

-  :» 

B  A.C.17 

6 

2.32 

13.2 

5  51.3 

91    1  43.4 

>  6  18.4 

♦0.8216  0.5403 

0.24i»9 

♦84 

♦  3j 

14  C»ti 

6 

2.42 

14.7 

1     6.4 

13  38.4 

♦  5  13.3 

-1.0190  0.5371 

0.2530 

-15 

-!«; 

15  Ceti 

61 

2.43:    14.7 

-  1     6.4 

14  41.9 

♦  6  14.4 

-0.7516  0.5369 

0.2534 

+  2 

-90 

26  Ceti 

6 

♦2.55 '♦!  5.1 

♦  0  46.8 

99    3    5.6 

-  5  45.6 

♦0.4641    0.5364 

♦0.2534 

♦69 

-17 

21>  Ceti 

64 

2.57 

15.4 

1  25.3 

5    4.9 

-  3  50.0 

♦0.3106  0.5346 

0.2531 

♦59 

-25 

33  Ceti 

6 

2.58 

15.4 

I  51.9 

6  18.6 

-  2  38.7 

♦0.1672.0.5346 

0.2527 

♦50 

-32 

:ir>  Ceti 

6i 

2.59 

15.3 

1  53.6 

7  15.1 

-  1  44.1 

♦0.:J787  0.5357 

0.2525 

♦63 

-21 

■    /  Piscium 

5 

2.61 

15.7 

3    2.3 

9  45.7 

♦  0  41.7 

-0.1624,0.5364 

0.2621 

♦3:) 

-50 

fi  Piscium 

5 

♦2.67 

♦16.4 

♦  5  34.8 

15  d7J6 

♦  6  22.5 

-1.2980: 0.5370 

♦0.2502 

-40 

-84 

»  Pincium 

44 

2.71 

15.7 

4  56.1 

21     0.6 

♦  11  34.9 

♦0.7020  0i>37l 

0  2173 

♦90 

-  4 

64  Ceti 

H 

2.84 

15.6 

8    3.6 

93  11   10.2 

♦  1    17.0 

♦0.9276  0.5395 

02379 

♦!M) 

♦n 

^'Ceti 

H 

2.85 

15.6 

8  20.1 

11  56.3 

♦  2     1.5 

♦0.8262  •  0.5396 

0.2372 

♦JK) 

♦  6 

^  Arietin 

54 

2.91 

15.6 

10    7.0 

17  28.5 

♦  7  22.9 

♦Oi»44   0.540!) 

0.2324 

♦57 

-24 

U.  A.C.755 

64 

♦2.91 

♦15.6 

♦10    4.4 

18  23.3 

♦  8  15.9 

♦0.5414*0.5409 

♦0.2314 

♦76 

-10 

31   Arietis 

54 

2.97 

15.5 

11  58.6 

22  58.1 

-11   18.3 

-0.3800  •  0.5425 

0.2267 

♦21 

-5!» 

:M  Arietif 

5 

2.9f) 

15.1 

II  59.2 

94    2  51.6 

-  7  32.5 

♦0.4844   0  5437 

0.222:) 

♦71 

-12 

u*  Tauri 

H 

3.25 

10.6 

20  18.6 

9A  20  39.1 

♦  8  50.0 

-0.1 828  0.5571 

0.1567 

♦31 

-»> 

NCPTUIIB 

19  34.6 

22  37.1 

♦10  43.9 

♦0.8!)48  0.5584 

0.1528 

♦!K) 

♦20 

r  Tauri 

44 

♦3.43 

♦  8.8 

♦22  45.0 

9«    7  37.4 

-  4  34.6 

-1.1640  0.5595 

♦0.1344 

-33 

-67 

121  Tauri 

6 

3.51 

4.5 

2:)  58.1 

97    6  46  2 

-  6  15.1 

♦0.0535 '  0.5633 

0.0828 

♦44 

-W 

132  Tauri 

54 

3.46 

♦  3.4 

24  32.0 

12  37.9 

-  0  36.1 

-0.1108  0.563:) 

0.0685 

♦35 

-26 

e  Geininorum 

34 

3.38 

-  1.3 

25  14.5 

98  12  26.6 

-  1  38.4 

♦0.0794   0.5613 

♦0.0110 

♦46 

-II 

37  Geininorum 

64 

3.:)4 

2.4 

25  30.8 

17  U4J6 

♦  3    9.3 

-0.1899  0.55JW 

-0.0013 

♦30 

-2.-1 

;  39  Geminoruin 

64 

♦3.35 

-  2.6 

♦26  13.5 

18  55.9 

♦  4  37.2 

-0.*I657  0.56Jr3 

-0.0042 

-18 

-64 

40  Geminorum 

64 

3.35 

Si? 

26    3.8 

19  13.4 

♦  4  54.0 

-0.7920   0.5590 

0.0051 

-  5 

-64 

u  Cfeminorum 

54 

3.2J> 

3.5 

24  22.2 

20  33.1 

♦  6  11.0 

♦1.0380   0.5590 

0.0081 

♦«H) 

♦4:; 

48  (leminorum 

6 

3.27 

3.6 

24  18.8 

99    0  58.3 

♦10  26.8 

♦1.0410.  0.5569 

0.0187 

♦JHJ 

f4:( 

.'>2  (leminorum 

64 

3.29 

3.9 

25    4.5 

I  57.0 

♦11  23.5 

♦0.1938  0.5567 

0.0208 

♦53 

-  7. 

A  Geminorum 

54 

♦3.29 

-  4.6 

♦25  15.6 

5  50.5 

-  8  51.2 

-0.1071    0.5555   -0.0:100 

♦:)5 

-2:1 

K  Geminor.   mult. 

34 

3.14 

6.1 

24  3!l.7 

15  13.8 

♦  0  12.6 

♦0.1658  0.5520 

0.0510 

♦51 

-10 

1    u*  </ancri 

64 

3.06 

7.5 

25  23.4 

2:)    2.4 

♦  7  45.2 

-1.1043  054H8 

00685 

-29 

-6.-., 

A  Cancri 

54 

2.97 

8.6 

24  22.0 

30    7  42.1 

-  7  526 

-0.6521    0.5448 

0.0864 

♦  4 

-621 

<     v<  Cancri 

54 

2.93 

9.2 

24  30.5 

11  27J2 

.  4  15.0 

-1.1507  0.5429 

0.0942 

-33 

-65 

i     tr*  Cancri 

6 

♦2.90 

-  9.3 

♦24  27.1 

12  48.5 

-  2  56.3 

-1.2170   0.5423 

-0.0il66 

-41 

-66 

Y  Cancri 

44 

♦2.79   -  9.5 

♦21  51.8 

18  23.6 

♦  2  27.8 

♦1.0643  0.5394 

-0.1079 

490 

♦:)6 

DECEMBER. 

1 
1 

^  Cancri 

5 

♦2.65 

-11J2 

♦22  29.3 

1    6  50.9 

-  9  29.0 

-1.1130 

0.5321 

-0.1300 

-28   -68 

79  Cancri 

64 

2.77 

11.2 

22  26.4 

7  19.9 

-  9    0.9 

-1.1240 

0.5319 

0.1310 

-29   -68 

U.  AC.  3138 

64 

2.6:) 

11.4 

21  44.1 

8  55.9 

-  7  27.9 

-0.5544 

0.5307 

0.i:)39 

♦II    .60 

B  A  C.3206 

64 

2.53 

11.5 

20  15.7 

14  24.6 

-  2    9.6 

♦0.3149 

0..527I 

0.1431 

♦60   -12 

tf  Leonia 

34 

2.24 

124 

17  17.8 

9  11  50.0 

-  5  23.4 

♦0.1864 

0.5162 

0.1744 

♦52  -2:)i 

1 

42  Leonifi 

6 

♦2.12 

-12.5 

♦15  31.6 

19  20.3 

♦  1  53.5 

♦0.8116 

0.5132 

-0.1838 

♦*K)   ♦  9 

i  l««oni8 

54 

2.07 

12.7 

14  41.8 

3    0  44.7 

'  ♦  7    8.4 

♦0.7086  0.5113 

O.lWl 

♦!M)  +  :\ 

k  Leonis 

54 

I.W 

13.0 

14  46.3 

8  14.3 

-  9  :»5.o 

U).8.305  0.501^6 

0.1984 

-  4  1  -75 

1  Ijeonis        muU. 

4 

1.72     12.S 

1 1     7.9 

4    4  19.6 

4  9  56.0 

-0  9817 

0.502J» 

0.2164 

-13   -79 

u  Virginia 

6 

1.69      12.0 

8  44.4 

12  13.4 

-  6  2:J.5 

-0.08117 

0.5018 

0.2222 

♦37   -43 

£  Vireiniii 

54 

♦1.57  -12.2 

♦  8  52.1 

15  55.8 

-  2  47.4 

-1.0480 

0.5007 

-0.2246 

-18 

-«l 

V  Virginia 

4 

1.56 

11.6 

7     8.7 

16  15.5 

-  2  28.2 

♦0.7731 

0.5<K)8 

0.2248 

♦90 

♦  2 

V  VirginiH 

44 

1.48 

11.6 

7  13.5 

5    0  25.8 

♦  5  28.5 

-1. 1720 

0.5012 

0.2293 

-27 

-8:i 

1     e  VirginiM 

H 

1.35 

10.8 

3  55.4 

1 1     3.5 

-  8  11.7 

-0.0200 

0.5001 

0.2339 

♦40  1  -4 1 

11.  A  C  42r>4 

6 

1.28 

10.4 

♦  2  27.6 

20  49.6 

♦  1    IH.O 

-0.7278 

0.5025     0.2374 

♦  3   -K"» 

(iTi  VirginiR 

6    .♦1.06!-  8.51 

*  4  21.0 

•  20  49.1 

♦  0  36.7 

♦0.9139 

0.5005   -0.2387 

♦86.  ♦  8 

I'  Virginin 

5    '♦!  OH   -  8.2 

-  5  41.4 

T    1  20.9 

♦  5     0.6  ^••  1.2700   0.5116   .0.2:)8H 

♦84  ♦:<6 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

The  Btab*b 

tf 

A.T  CONJUiiOTiON  nr  K.  A. 

Limiting 
Parallela. 

Name. 

Mag. 
6 

Bed'na  firom 
1890.0. 

Apparent 
Declinatioo. 

Waahlofcton 
Mean  Time. 

Hour  Angle 
H 

Y 

«' 

y* 

N. 

S. 
-4|I 

Aa 

zLa 

80  Virginia 

4l'.04 

-rfU 

-  1  50!2 

d    h    m 
T    3  12J2 

h    m 
4-  6  48.6 

-0.0868 

0.5133 

-0J2380 

43g 

94  Virginia 

6i 

0.92 

75 

8  22.1 

18  56.1 

-  1  55.6 

-0.0178 

0.5210 

0J23I9 

438 

-42, 

95  Virginia 

6 

0.92 

7.1 

8  47.4 

19    9.0 

-  1  43.0 

40.3823 

0.5210 

0J2317 

461 

-21 

K  Virginia 

4k 

0.90 

6.9 

9  45.8 

22  13.8 

4  1  16.2 

40.7013 

0.5228 

0^2300 

480 

-  4 

2  Librv 

^ 

0i)8 

5.5 

11  12.8 

8    3  26.3 

4  6  19.0 

41.0440 

0.5274 

0J2270 

479 

4l8 

fi.  Libra 

5i 

40.81 

-  5.9 

-13  41.3 

15  57.4 

-  5  33.7 

40.8652 

0.5366 

-0.2170 

476 

46 

o'  Libras 

ei 

0.76 

5.0 

15    9.1 

9    6  42i2 

4  8  41.9 

-0.6892 

0.5490 

0.2005 

-  2 

-90 

C>  Libras 

6 

0.75 

4.8 

16  20.0 

9  57.6 

4ll  50  7 

-0.1040 

0.5522 

0.1959 

429 

-47 

C'  Libras 

6 

0.74 

4.8 

16  13.9 

11     3.0 

-11     6.1 

-0.4221 

0.5521 

0.1941 

4l2 

-67 

C«  Librae 

4i 

0.74 

4.7 

16  28.8 

12    3.4 

-10    7.8 

-0.3598 

0.5533 

0.1928 

4l5 

-63 

/^i  Scorpii 

2 

+0.72 

-  4.0 

-19  30.3 

lO    2  14.7 

4  3  33.6 

40.1890 

0.5652 

-0.1701 

44J 

-31 

^'  Scorpii 

54 

0.72 

4.0 

19  30.1 

2  14.8 

4  3  33.7 

40.1856 

0..5665 

0.1701 

441 

-31 

u}  Scorpii 

H 

0.72 

3.8 

20  22.3 

2  49.0 

4  4    6.6 

40.9863 

0.5675 

0.1692 

470 

4l6 

u^  Scorpii 

44 

0.72 

3.8 

20  34.3 

3    3.9 

4  4  21.0 

41.1495 

0.5675 

0.1684 

469 

430' 

v^  Scorpii 

44 

0.71 

3.9 

19  10.6 

5    3.0 

4.  6  15.7 

-0.6191 

0.5689 

0.1646 

-  3 

-85 

1 

^  Ophiuchi 

44 

40.69 

-  3.7 

-19  46.9 

10    8.5 

4l  1     9.9 

-0.8084 

0.5725 

-0.1546 

-15 

-90 

u>  Ophiuchi 

44 

0.70 

3.5 

21  13.9 

13  27.3 

-  9  38.6 

40.1758 

0.5761 

0.1477 

437 

-31 

VxKua 

20  27.2 
NEW 

13  27.3 
MOON, 

-  9  38.6 

-0.6266 

0.6009 

0.1630 

-  4 

-87i 

1 
] 

A  Sagittarii 

3 

40.83 

-  1.7 

-25  28.9 

19  10  46.2 

4-  9  52.1 

40.3003 

0.6043 

-0.0303 

433 

-24  j 

Mkrcury 

25  35.8 

11  41.5 

4l0  45.2 

40.3898 

0.5417 

-0.0293 

439 

-19* 

ip  Sagittarii 

54 

092 

0.6 

25  26.7 

13    4  36.3 

4  2  57.6 

40.2037 

0.6046 

40.0233 

425 

-29 1 

X^  Sagittarii 

54 

0.93 

0.5 

24  43.3 

8  15.9 

4  6  28.0^-0.4140 

0.6057 

0.0344 

-  5 

-68 

;i^  Sagittarii 

64 

0.93 

0.6 

24  37.6 

8  18.3 

4  6  30.3 

-0.5075 

0.6057 

0.0347 

-  9 

-76 

y3  Sagittarii 
A'  Sagittarii 

54 

40.93 

-  0.5 

-24  10.7 

8  21.4 

4  6  33.3 

-0.9548 

0.6057 

40.0:i47 

-35 

-IK) 

6 

0.97 

U.4 

24  57.6 

12  17.8 

4lO  19.8 

-O.OIOI 

0.6054 

0.0467 

4l8 

-42" 

A'^  Sagittarii 

44 

0.97 

-  0.4 

25    7.5 

12  32.7 

4lO  34.1 

40.1653 

0.6054 

0.0476 

427 

-32 

17  Capricorni 

6 

1.19 

4  1.9 

21  54.8 

14  15    5.4 

-11  58.7 

-0.7762 

0.5949 

0.1222 

-16 

-90 

X  Capricorni 

54 

1.28 

2.5 

21  38.0 

23  .')3.6 

-  3  31.5 

40.1152 

0.5889 

0.1435 

433 

-35 

27  Capricorni 

<>4 

41J28 

4  2.7 

-20  59.7 

15    0  17.4 

-  3    8.6 

-0.4658 

0.5875 

40.1443 

4  4 

-72 

^  Capricorni 

54  1    1.30 

2.5 

21     6.4 

2  42.7 

-  0  49.1 

0.0000 

0.586!l 

0.1502 

428 

-41 

33  Capricorni 

54 

1.34 

2.9 

21   19.1 

6    7.9 

4  2  28.2 

40.7362 

0.5838 

0.1578 

468 

0 

Ci5  Capricorni 

6 

1.35 

2.9 

21  40.2 

7  22.3 

4-  3  39.7 

41.2880 

0.5829 

0.1605 

468 

450 

37  Capricorni 

6 

1.38 

3.4 

20  34.4 

10  28.1 

4  6  38.3 

40.6077 

0.5808 

0.1669 

470 

-  2 

e  Capricorni 

44 

41.39 

4  3.6 

-19  57.4 

11  22.8 

4  7  31.0 

40.2321 

0.5797 

40.1691 

442 

-28 

K  Capricorni 

5 

1.41 

3.8 

19  21.9 

13  39.6 

4-  9  42.6 

40.0301 

0.5791 

0.1734 

432 

-40 

B.  A  C.  7550 

64 

1.42 

3.7 

20    7.3 

13  53.4 

4  9  55.8 

40.8293 

0.5790 

0.1741 

470 

4-  6 

29  Aquarii      mult. 

64 

1.49 

4.6 

17  29.5 

21  52.4 

-  6  23.2 

-0.3595   0.5720 

0.1890 

4l4 

-63 

56  Aquarii 

64 

1.59 

6.5 

15    8.7 

!•    9  44.0 

4  5    2.4 

-0.3557 

0.5642 

0.2084 

4l6 

-62 

r'  Aquarii      muU. 

54 

41.68 

4.  7.0 

-14  38.0 

17  19.2 

-11  38.7 

40.7513 

0.5584 

40J2188 

473 

0 

r' Aquarii 

4 

1.69 

7.2 

14  10.3 

18    9.3 

-10  50.4 

40.4672 

0.5575 

0.2198 

463 

-16 

74  Aquarii 

6 

L69 

7.8 

12  12.0 

19  52.7 

-  9  10.6 

-1.1390   0.5563     0.2218 1 

-30 

-90 

^*  Aquarii 

4 

1.79 

9.1 

9  46.8 

IT    6  49.1 

+  1  23.1 

-1.0940   0.5493 

0.2337 

-23 

-90 

^"^  Aquarii 

44 

1.80 

9.1 

10  12.5 

7  17.6 

4  1  50.7 

-0.5479 

0.5490 

0.2:^ 

4lO 

-76 

B.  AC.  8274 

7 

41.95 

410.7 

-  6  59.3 

20  53.6 

-  9    0.8 

-0.5559 

0.5428 

40.2445 

4ll 

-76 

30  Piacium 

44 

2.01 

10.7 

6  37.4 

tS    3    9.9 

-  2  56.8 

40.6146 

0.5398     0.2477 1 

479 

-  9 

33  Piacium 

5 

2.03 

10.9 

6  19.2 

4  45.4 

-  1  24.5  1 40.6993  0.5389     0.2482 

484 

-  4 

B.A.C.  17 

6 

2.04 

11.1 

5  51.3 

7    6.2 

4  0  51 .7  •  40.8112 .  0.5:)85     0.2493 

484 

4  2 

15  Ceti 

64 

2.21 

13.0 

-  1     6.4 

20  19i2 

-10  20.9 

-0.7235 

0.5336 

0.2520 

4  3 

-90 

26  Ceti 

6 

42.34 

413.4 

4-  0  46.8 

!•    8  42.3 

4  1  :)8.5 

40.4631 

0.5320 

40.2515 

469 

-17 

29  Ceti 

64 

2.36 

13.7 

1  25.3 

10  43.2 

4-  3  35.5 

40.3054 

0.5315,    0J2508 

457 

.^ 

33  Cttti 

6 

2.38 

13.9 

1  51.9 

11  58.1 

4  4  48.1   40.1612  0..'>311     0.2507 

450 

-33 

35  Ceti 

64 

2.39 

13.6 

1  53.6 

12  55.3 

4  5  43.5  40.3705   0.5307     0.2503 

463 

-22 

/  Piacium 

5 

1 

2.42 

14.1 

3    2.3 

15  28.2 

4  8  11.5  -0.1701 

0.5310     Oi2497 

432 

-50 

V  Piacium 

H 

42.55 

414.1 

4  4  56.0 

M    2  54.5 

-  4  43.8  40.7052 

0.5311    40.2447 

490 

-  4 

64  Ceti 

54 

42.74   414.4 

4-  8    3.5 

17  20.6 

4  9  \AJ6\  40.9324   0.5325  40.23501 

490 

4l2 
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FJiKMBNTS  FOB  THE  PEEDIOTION  OF  000ULTATI0N8. 

DECEBIBEB. 

Thb  8rAB*s 

At  Cowimoaox  »  &  A. 

Limiting 
PanUela. 

Name. 

HM[. 

Jtad*aa  froai 
iaBO.0. 

Apparent 
I?imnnfFtk?n 

Waahinston 
Mean.Xune. 

Hour  Angle 

T 

zf 

y' 

N. 

8. 

0 

Am 

AB 

■ 

a 

tt 

0     ' 

d    h   in 

h    m 

.A 

f  1  Ceti 

4i 

+8.75 

+14:5 

+  8  20.0 

M  18    7.5 

+10     0J2 

+0.8303 

0.5325 

+0.2340 

+90 

+  b 

^  Arietia 

H 

2.83 

14.7 

10    6.9 

23  46.7 

-  8  31.4 

+0.2870 

0.5:M8 

0.2295 

■t^S 

-23 

B.A.C.755 

6i 

2ii4 

14.7 

10    4.3 

91    0  42.6 

-  7  37.3 

+0.5462 

0.5348 

0.2236 

+76 

-10 

31  Arietia 

H 

2.91 

14.8 

11  58.5 

5  23.3 

-  3    5.7 

-0.3832 

0i>:)58 

0.2236 

+21 

-59 

M  Arietia 

5 

2^ 

U^ 

11  59.2 

9  21.6 

+  0  45.0 

+0.4852 

0.5369 

0.2198 

+71 

-12 

B.A.C.1119 

6 

+3i29 

+12.8 

+16  10.9 

M  10  49.0 

+  1  22.3 

+1 .2450 

0.5405 

+0.1834 

+90 

ill 

B.A.C.1243 

64 

3.46 

II. 1 

19  53.6 

20  41.3 

+10  54.7 

-0.9274 

0.5491 

0.1686 

-12 

-70  1 

c^iTauri 

6 

3.49 

11.5 

19  19.2 

93    0  21.2 

-  9  32.8 

+0.2863 

0.5505 

0.1619 

+:>9 

-15 

(^«Tauri 

^ 

3.54 

11.0 

90  18.6 

4    0.2 

-  6     1.3 

-0.1858 

0.5512 

0.1549 

+31 

-39 

MxrTunB 

19  27.2 

4  36.3 

-  5  26.4 

+0i)160 

0.5525 

0.1538 

1 

+90 

+14, 

53  Tauri 

6 

♦3.57 

+  9.9 

+90  52.7 

4  58.1 

-  5    5.3 

-0.6438 

0.5525 

+0.1534 

+  6 

-67 

B.A.C.I373 

6 

3.61 

10.3 

21  22.6 

8  48.6 

-  1  22.7 

-0.5975 

0i>533 

0.1460 

+  8 

-63 

W.iv,650 

6 

3.62 

9.4 

20  2b.O 

13  25.4 

+  3    4.6 

+1.0210 

0.5547 

0.1363 

+90 

+:U) 

r  Tauri 

44 

3.6H 

9.4 

22  45.0 

15    9.2 

+  4  44.8 

-1.1800 

0.5559 

0.1331 

-;<5 

-67 

121  Tauri 

6 

3.87 

4.9 

23  58.0 

M  14  35.4 

+  3  21.7 

+0.0448 

0.5609 

0.0817 

+44 

-20' 

132  Tauri 

54 

+3.92 

+  3.7 

+24  31.9 

20  30.4 

+  9    4.2 

-0.1203 

0.5616 

+0.0679 

+34 

-27 

e  Geroinorum 

34 

3.96 

-  3.5 

25  14.5 

M  20  27.3 

+  8  10.1 

+0.0616 

0.5615 

+0.0109 

+45 

-12 

tj  Gcminorum 

54 

3.94 

3.2 

24  22.3 

9«    4  35.0 

-  7  59.5 

+1.0160 

0.5599 

-0.008:> 

+90 

+41 

A  Geiuinoruro 

54 

3.94 

5.3 

25  15.6 

13  52.7 

+  0  b8J6 

-0.1311 

0J>577 

0.0:)04 

+34 

-24' 

K  Geminor.   mud. 

34 

3.87 

7.2 

24  39.6 

23  15.1 

+10     1.6 

+0.1369 

0.5550 

0.0518 

+49 

-12 

X  Cancri 

&4 

+3.76 

-10.2 

+24  21.9 

9T  15  41.3 

+  1  54.3 

-0.6899 

0.5475 

-0.0872 

+  2 

-65 

V*  Cancri 

H 

3.74 

10.9 

24  30.4 

19  25.5 

+  5  31.1 

-1.1860 

0.5454 

0.0951 

-37 

-65 

tr*  Cancri 

6 

3.72 

11.0 

24  27.0 

20  46.7 

+  6  49.5 

-1JJ550 

0.5444 

0.0975 

-48 

-66, 

y  Cancri 
^  Cancri 

44 

3.64 

1IJ> 

21  51.7 

98    2  20.5 

-11  47.6 

+1.0240 

0.5416 

0.1085 

+90 

+34 

5 

3i}2 

13.4 

22  29i2 

14  45.1 

+  0  12.9 

-1.1570 

0.5345 

0.1311 

-32 

-68 

79  Cancn 

(>4 

43.52 

-13.4 

+22  26.3 

15  13.9 

+  0  40.b 

-1.1680 

0J>336 

-o.i:«o 

-:i3 

-68' 

B.A.C.3i:i8 

(>4 

3.49 

13.6 

21  44.0 

16  49.7 

+  2  13.5 

-0.6025 

0.5329 

0.1349 

+  8 

-63 

B.A.C.3206 

64 

3.40 

13.9 

20  15.6 

22  17.3 

+  7  30.8 

+0JSM>75 

0.5304 

0.M40 

+:>7 

-1.") 

a  Leonia 

34 

3.14 

15.1 

17  17.7 

99  19  39.9 

+  4  14.1 

+0.1275 

0.5180 

0.1753 

+40 

-26 

42  Leonia 

6 

3.16 

15.4 

15  31.6 

M    3  10.1 

+11  31.0 

+0.7366 

0.5141 

0.1845 

+90 

+  5. 

t  Leonia 

54  I  +2.98 

-15.5 

+14  41.8 

8  34.9 

-  7  13.8 

+0.6433 

0.51 12 

-0.1905 

+86 

-  2 

k  Leonia 

54 

2.88 

15.9 

14  46.3 

16    5.6 

+  0    4.0 

-0.9040 

0.5082 

0.1987 

-  9 

-75! 

1  Leonia       muU, 

4 

2.64 

15.6 

11     7.9 

81  12  17.2 

-  4  18.7 

-1.0650 

0.5011 

0iS162 

-19 

-79. 

u  Virginia 
(  Virginia 

6 

2.52 

14.9 

8  44.3 

20  15.3 

+  3  26.1 

-0.1587 

0.4997 

0.2216 

+33 

-24 

&4 

+2.48 

-15il 

+  8  52.0 

33  59.9 

+  7    4.4 

-1.1323 

0.4982 

-0J2236 

-24 

-81 
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O00ULTATION8  VISIBLE  AT  WASHINGTON 

DURIN 

[G  THE  YE. 

BMET18I0N. 

\R  1890. 

TMMBBSION. 

i 

TiiK  Star's 

IS 

1    : 

_                        1 

h    m 
1  23 

Date. 
Jan.     a 

A  IU«     OAABD 

Waahington. 

Angle 

fh>m 

Waabington. 

Angle 

fh>m 

Kame. 

Mag. 
6 

Sidereal 
Time. 

h    m 
3  49 

Mean 
Time. 

b    m 
8  54 

Nortb 
Point. 

"  5> 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

Nortb 
Point. 

0 

276 

Vertex. 
_ 
282 

0  Tauri 

9l 

h    m 
5  12 

b    m 
10  17 

6 

7  Cancri 
NKfV  MOON, 

6i 

4  33 

9  26 

162 

219 

4  59 

9  52 

199 

255 

0  il6 

24 

B.A.C.17 

6 

I   11 

4  54 

86 

67 

2  15 

5  58 

207 

175 

1     4 

*-«> 

F  Tauri                   •    3i 

9  21 

12  43 

83 

28 

10  24 

13  46 

262 

209 

1     3 

31 

3  Geminorum           6^ 

9     H 

12  23 

53 

356 

10    8 

13  22 

312 

254 

1     0 

:u 

6  Geminorum 

6i 

10  34 

13  49 

ni 

53 

II  38 

14  52 

267 

211 

1     4 

Feb.     2 

84  Geminorum 

6i 

9  22 

12  29 

182 

137 

9  40 

12  47 

205 

156 

0  18 

9 

HO  Virginia 

6 

12  45 

15  23 

114 

127 

14     7 

16  45 

317 

:u)7 

1  22 

12 

v^  Bcorpii 
NEW  MOON, 

H 

13  46 

16  12 

143 

172 

14  53 

17  19 

270 

286 

1 

Mar.    6 

V  Virginia 

4 

12  30 

13  30 

82 

65 

13  30 

14  30 

347 

31? 

1     0 

9 

iM  Virginia 
NEW  MOON. 

6i 

11   II 

II  59 

155 

193 

12  11 

12  59 

270 

:m)2 

1     0 

21) 

fi^  Cancri 

6i 

H  35 

8    5 

90 

67 

10    *2 

9  32 

301 

250 

1  27 

Apr.    r> 

ti6  Virginia 

6i 

10  28 

9  30 

103 

144 

11  37 

10  40 

324 

354 

I     9 

r. 

B.A.C.4647 

6i 

15  36 

14  38 

125 

98 

16  49 

15  51 

301 

262 

1    13 

7 

C^  Libre  t 

6 

10  10 

9    5 

123 

174 

11     6 

10    2 

289 

MO 

0  58 

7 

C^  Libra 

5i 

11   17 

10  12 

119 

164 

12  20 

11   15 

295 

331 

1     3 

13 

K  Capricorni 
NEW  MOON. 

5 

16  46 

15  16 

45 

91 

17  41 

16  11 

291 

334 

0  55 

22 

1 

105  Tauri 

i> 

9  34 

7  30 

109 

52 

10  35 

8  32 

244 

189 

1     1 

;         2:< 

1   Geminorum 

5 

II   19 

9  11 

128 

72 

12    7 

9  59 

239 

186 

0  48 

2o 

H2  Geminorum 

6i 

10  52 

8  36 

no 

53 

12    3 

9  47 

261 

223 

1    II 

May   13 

B.A.C.17 

6 

18  45 

15  16 

11 

62 

19  20 

15  51 

300 

MH 

0  35 

1 

NEW  MOON. 

20 

B.A.C.  1801 

6 

II  54 

8    0 

32 

339 

12  24 

8  30 

329 

279 

0  30 

June    3 

63  Ophiuchi 

(4 

18  24 

13  34 

147 

140 

19  15 

14  25 

226 

207 

0  51  . 

6 

X  Capricorni 
NEW  MOON 

.5i 

18  56 

13  53 

347 

14 

8tar0'.3 

north  of 

r^ 

limb. 

22 

i  Leonia 

54 

14  18         8  14 

28 

335 

SUrl'.5 

north  of 

D*« 

limb. 

26 

dO  Virginia 

6 

14     8         7  47 

35 

24 

Star  0'.5 

north  of 

y* 

limb. 

July     1 

A  Sagittarii 

3 

16  26  1     II  46 

i;)9 

138 

19  22 

12  41 

228 

216 

0  56 

.• 

A>  Sagittarii 

6 

19    3 

12  18 

40 

46 

19  59 

13  14 

308 

302 

0  56 

;     *^ 

A«Sagittarii 

H 

19  11        1.'  26 

81 

85 

20  30 

13  44 

965 

253 

1   18 

5 

r*  Aquarii       tmuU 

H 

21   18  1     14  Si 

88 

105 

22  30 

15  :» 

220 

223 

1   12 

5 

T*  Aquarii 

4 

22  46       15  49 

44 

42 

0    0 

17    3 

270 

254 

1    14 

II 

1 

B.A.C.1206 
NEW  MOON. 

6 

22  II 

14  50 

45 

96 

23    8 

15  47 

266 

1 

330 

0  57 

!        '^^ 

iW)  Virginia 

6 

15  51  i      7  40 

114 

87 

17    9 

8  58 

306 

265 

1   18 

Norm.    Th«^  ansli*^  of  pusition  are  roant««l  ttom  ih^  nod 
*  Wliol«^  <K-rnlt4Uion  lielow  tht<  horisoo  of  Waehii 
t  ImiDerguon  below  tb«  hori«m  of  Wasbinctoa. 
;  Smer«ion  below  tbe  horUon  of  Wasbington. 

th  point 
igtoo. 

and  rm 

iAxol'the 

iMMa*a  limls  towa 

rd  Uieeaai. 

1 
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OCOULTATIONS  VISIBLE  Al 

WASl 

IINGTON  DURING  THE  YEAR  1890.    1 

BICBBSION. 

1. 

Tuai 



Dt.. 

Jiltton. 

Atiitlofrom 

|l 

July    W 

;ii 

31 

Aug.  :i 

Huno. 

4 

5 
5 

4 

SUdnal 

let  63 

Ifi  53 
31    6 
17  59 

Mflan 

Tinw. 

North 
Point. 

^"" 

Tim,. 

20  39 
19  47 

17  35 
Star  2-0 

18  34 

Heal! 
TIaML 

h    Di 
12   18 
11  31 
8  57 
north  of 
933 

North 
PolnL 

y.rt«. 

(  Virgini.' 
6:1  Ophiuchi 
X  Cpricmi 

10  36 

a  14 

19  37 

9    B 

18b 
Ml 

32 
340 

10 

13^ 
138 

77 
341 

61 

3i:r 

398 
310 

irf 
304 
350 
limb. 
2 

h   n 
0  13 
054 
0  43 

0  35 

7 

BAG.  17 

B.A.C.I1I9 
>  Tauril 

ySff  MOON. 

6 
6 
51 

90  14 
33  34 
39    6 

11  33 

14  36 

13  61 

36 

48 
77 

80 
103 
135 

21   14 
0  43 
33    0 

13  33 

15  36 
13  45 

373 
SS6 

350 

309 
306 
3«i 

1     0 
1     9 
054 

33 
34 
34 
25 
26 

u  Ophinehi  1 

i  Ophiuchi     B.r- 

{•Opbiuchi 

X  Sagitlarii 

5 
3 
4i 

20  &1 
18  31 
31  14 
17  45 
20     1 

10  43 
H    8 

11  0 
7  38 
9  40 

75 
117 
43 

98 
60 

30 

104 

0 

105 

53 

81  50 
19  37 
21  5S 
19    7 
31   15 

II  40 
994 

II  44 
850 

10  53 

301 
260 
330 
270 
381 

2tl 
933 
274 
960 
959 

058 
1   16 

0  44 

1  92 
I  13 

26 

ii  Sagiuarii 

r'  Aquarii      mult. 

r*  Aquarii 

6 

m 

4 
5 

t(0  3V 
31  20 
33  33 
33  10 

969 

10  47 

11  59 
19    8 

351 
113 
69 

no 

340 
139 
71 
164 

StarO"* 

22  7 
93  45 

23  53 

DOrtfa  of 
n  34 
13  II 
19  63 

296 
310 

limb. 
197 
911 
967 

0  47 

1  13 
0  44 

22 
37 
!« 

28 
2» 

39  C«ti 
33Ceii 
X-i  Cell 

H 
b 

6 
6* 

33  33 
30  41 

0  6 

1  47 
3  99 

10  35 
8  13 

11  34 
13  IS 
13  57 

55 
73 
348 

63 

17 

114 

5 

346 

38 

33  33 

21  48 
0  36 

2  31 

3  41 

11  84 
9  91 

12  4 

13  59 
15    a 

989 

asst 

300 
989 
229 

937 
357 
308 
963 
190 

1     0 

1     8 
0  30 

0  44 

1  13 

Ocl.     2 

W.ir,650 
NEW  MOON. 

6 

39    7 

930 

79 

131 

23    9 

10  15 

340 

396 

0  66 

H 

K  Virgi-i. 

4 

19  49 

6    9 

91 

330 

Star  l'.3 

oonli«r 

y* 

limb. 

33 

31 

Not.    I 

r*  Aquarii 
S  GsmiDorum 
53  UemiDuruin 

NEW^  MOON. 

4 

61 
61 

30  34 
32U 

7  48 

K  15 
11  46 
17     1 

335 

9r. 

63 

6 
153 
34 

Start '.3 
3  41 
9    9 

north  of 
13  59 
18  16 

314 

limb. 
393 
961 

1   13 
1   14 

2!! 
Dec.     1 

3 

B.A.C.7.'i50 

K  Gemin»r.   mmil 

B.  A  C.»2n6 
T  l.vooial 

31 

0  94 

3  SI 
7  11 
6S4 
946 

B  33 
II   19 
14  35 
13  40 

9  58 

143 
34 
82 

116 
53 

109 
83 
101 
173 
101 

060 
4  36 
8  39 
644 
334 

858 

13  4 
16    3 

14  0 
10  36 

185 
317 
997 

2rj 

329 

I4B 

334 
334 
19 

096 

0  45 

1  9H 

1  30 

0  38 

NEW  MOON. 

! 

ir. 

t» 

19 
21 

33  Capricomi 
B.A.C.  17 
36  Ceti 
29  U«ti 
3a  Arietii 

? 

6 

0  IS 
0  40 
3  60 
5  31 
3    3 

636         95 
6  50  1      99 

8  56  '      69 
11  3b  ,      70 

9  I   '      89 

65 
90 
38 

1     9 
1  33 
4     1 
6  31 
4  19 

7  31 
7  43 
10    7 
19  36 
10  16 

215       172 
188       165 
233  1     181 
235       184 
315       179 

0  66 

0  53 

1  n 

1     0 
1   15 

Non^Tlis  MkclH  of  poritkn 

1  iDDnaioii  brhxr  tbc 
;  Enenlon  Iwlaw  thB 

BiTiwuDU^frD 
Ids  the  boriton 

u  Ihe  Donh  point 
of  Waahiiiictoii. 

hlBKtOD. 

ud  nrtei  of  Uw 

BOOB'*  lUih,  toward  Ibe  «aa 
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DOWNES'S  TABLE  GIVING  VALUES  OF   r. 

FOB  COMPUTING  THE  TIME  AND  HOUH-AN(JLE  OF  AI'PAKENT  CONJUNCTION.              1 

h 

I.Bt.  72° 
I' 

Lbu  66° 

L 

U.  60" 

L>t.  S4«    1    Ut 

*' 

.63 

56 

.50 

£3 

.56 

M 

.62 

M 

JA 

.63 

b     B 

~m 

~m 

0      0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

3 

•i 

2 

8 

3 

3 

3 

3 

SW 

3 

3 

4 

4 

5 

5 

6 

7 

6 

so 

6 

5 

6 

6 

7 

8 

8 

10 

40 

6 

7 

S 

H 

fl 

11 

14 

13 

60 

7 

8 

10 

10 

11 

13 

13 

17 

16 

1      0 

9 

10 

11 

13 

14 

16 

16 

21 

19 

to 

11) 

I'i 

J3 

14 

16 

18 

18 

34 

33 

!M 

13 

V.i 

15 

16 

18 

21 

21 

33 

27 

25 

30 

13 

16 

17 

18 

30 

23 

23 

26 

30 

38 

40 

14 

16 

18 

30 

22 

25 

25 

30 

33 

31 

SO 

lb 

la 

30 

31 

34 

28 

27 

31 

3G 

34 

S      0 

17 

19 

22 

23 

26 

30 

39 

33 

39 

36 

10 

18 

30 

35 

38 

32 

31 

36 

41 

38 

30 

10 

33 

24 

26 

30 

34 

33 

38 

43 

40 

30 

30 

33 

26 

28 

31 

36 

35 

40 

46 

42 

40 

31 

24 

27 

29 

33 

37 

37 

42 

47 

44 

50 

32 

2r> 

'M 

30 

34 

39 

38 

43 

49 

46 

3      0 

33 

26 

30 

31 

35 

40 

40 

45 

51 

48 

10 

34 

37 

31 

36 

43 

41 

46 

63 

49 

SO 

25 

28 

32 

:t4 

38 

43 

48 

47 

M 

51 

30 

36 

39 

33 

35 

39 

44 

43 

49 

65 

62 

40 

3t) 

2!! 

33 

36 

40 

45 

44 

50 

56 

63 

60 

37 

30 

34 

36 

41 

46 

45 

51 

57 

54 

4      0 

aH 

31 

X. 

:!7 

41 

47 

46 

OS 

58 

65 

ID 

3(j 

31 

35 

3H 

43 

47 

47 

53 

69 

66 

30 

2n 

32 

36 

38 

42 

48 

47 

53 

59 

56 

30 

39 

33 

36 

39 

43 

48 

48 

53 

60 

57 

40 

311 

3:t 

37 

39 

43 

49 

48 

53 

GO 

67 

50 

30 

33 

37 

39 

44 

49 

48 

54 

bO 

67 

6      0 

30 

33 

37 

39 

44 

49 

49 

54 

60 

67 

10 

30 

33 

37 

49 

44 

49 

49 

54 

60 

57 

SO 

30 

33 

37 

40 

44 

49 

49 

54 

bO 

57 

30 

30 

3:) 

37 

40 

44 

49 

49 

54 

60 

57 

40 

30 

33 

:t7 

39 

49 

48 

53 

69 

66 

50 

:» 

33 

37 

39 

43 

48 

48 

53 

59 

66 

ti      0 

30 

33 

37 

39 

43 

4a 

48 

52 

58 

65 

10 

30 

:13 

37 

39 

43 

47 

47 

53 

58 

65 

30 

39 

33 

36 

38 

42 

47 

47 

51 

57 

64 

80 

39 

33 

36 

38 

43 

46 

4b 

51 

56 

63 

40 

39 

33 

3.-. 

37 

41 

46 

4S 

50 

55 

53 

50 

3tl 

31 

35 

37 

40 

45 

45 

49 

64 

62 

7      0 

28 

31 

34 

36 

40 

44 

44 

48 

53 

61 

10 

37 

30 

34 

:f> 

43 

43 

47 

62 

60 

HO 

27 

30 

33 

:i5 

38 

43 

46 

51 

48 

30 

36 

sa 

32 

:t4 

37 

41 

41 

46 

49 

47 

40 

26 

28 

31 

33 

36 

40 

4U 

44 

48 

46 

50 

3S 

B7 

31 

32 

35 

39 

39 

43 

47 

45 

8      0 

24 

27 

30 

31 

34 

38 

38 

41 

45 

43 

Itt 

34 

W 

39 

30 

33 

37 

36 

40 

44 

42 

30 

23 

25 

3a 

99 

33 

35 

35 

38 

42 

40 

30 

23 

24 

27 

38 

31 

34 

34 

37 

41 

39 

40 

31 

23 

26 

30 

33 

33 

35 

39 

37 

50 

20 

22 

25 

26 

38 

31 

31 

34 

37 

36 

9      0 

19 

SI 

34 

S5 

27 

30 

30 

33 

36 

34 

10 

18 

30 

22 

24 

36 

28 

28 

31 

34 

32 

30 

18 

10 

31 

22 

34 

37 

27 

2!) 

32 

31 

30 

16 

18 

20 

21 

23 

25 

K 

37    30 

39 

I_ 

40 

IS 

JJ 

19 

an 

32 

34 

24 

25'  88 

27 

{Cgiieltt4»i  Ml  baOom  of  mxI  f»g:) 
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DOWNES'S  TABLE  GIVING  VALUES  OF  r.              1! 

FOE  COMPUTING  THE  TIME  AND  HOUE-ANGLE  OF  APPARENT  CONJUNCTION.     || 

* 

Lat.  3< 

'*'_ 

Ut.  S4» 

L 

■t-  18° 

Lai.  1 

*> 

Lat.  6o 

Lat.  0° 

x' 

s' 

x' 

i' 

x' 

St 

.56 

.50 

Jm 

.56 

.50 

£3 

.66 

£0 

.63 

.56 

.50 

;63 

.56 

.50 

.69 

£6 

JW 

!  0  u 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1    10 

7 

7 

7 

9 

7 

8 

9 

7 

10 

7 

8 

10 

8 

9 

30 

U 

16 

13 

14 

18 

14 

16 

19 

14 

16 

30 

14 

17 

31 

IC 

IH 

31 

1    30 

SO 

34 

19 

39 

27 

SO 

34 

39 

SI 

25 

:H1 

SI 

35 

31 

22 

36 

33 

'    40 

!£ 

<7 

33 

35 

39 

36 

26 

33 

39 

28 

33 

40 

38 

34 

41 

39 

34 

43 

1    SO 

iW 

33 

41) 

31 

36 

44 

32 

39 

48 

35 

40 

60 

36 

43 

Bl 

36 

43 

5S 

1  0 

33 

30 

47 

36 

43 

63 

38 

46 

66 

40 

47 

59 

41 

49 

60 

41 

49 

61 

1   '" 

3» 

45 

54 

41 

48 

59 

44 

62 

6:i 

46 

54 

67 

47 

56 

68 

47 

56 

69 

30 

43 

50 

60 

46 

54 

65 

49 

68 

70 

53 

60 

74 

53 

6S 

75 

63 

63 

76 

1    30 

40 

65 

66 

51 

60 

71 

54 

64 

76 

67 

66 

79 

58 

68 

81 

69 

69 

83 

40 

63 

60 

71 

66 

65 

77 

59 

69 

83 

63 

73 

84 

63 

73 

87 

64 

74 

88 

'    60 

56 

64 

76 

60 

69 

8S 

64 

74 

87 

66 

77 

89 

68 

78 

99 

68 

79 

93 

S  0 

69 

6a 

HO 

64 

rj 

86 

68 

78 

91 

70 

81 

95 

7S 

83 

97 

73 

8:1 

98 

10 

6a 

73 

64 

67 

77 

90 

71 

81 

95 

74 

85 

•M 

75 

87 

101 

76 

87 

103 

so 

65 

75 

6-. 

70 

81 

94 

74 

W> 

9!) 

77 

88 

103 

78 

90 

105 

79 

91 

106 

30 

60 

78 

90 

73 

84 

97 

77 

88 

102 

80 

91 

KI6 

81 

93 

106 

82 

94 

109 

40 

71 

HI 

93 

76 

87 

lUO 

80 

91 

105 

83 

94 

109 

84 

96 

111 

86 

97 

113 

00 

74 

ua 

96 

78 

89 

102 

83 

93 

107 

86 

96 

in 

87 

9tt 

113 

87 

99 

114 

3  0 

76 

H5 

98 

80 

9) 

104 

84 

95 

lO't 

87 

96 

113 

89 

100 

Its 

89 

101 

116 

77 

87 

99 

83 

93 

IU6 

86 

97 

in 

H9 

100 

114 

103 

n6 

91 

io:i 

1J7 

ao 

79 

80 

101 
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DISK   OF   MERCURY,    1890. 


FOR  WASHINGTON  MEAN  NOON. 


Bate. 


Jan. 


1 

6 

11 

16 

21 


26 
31 
Feb.  6 
10 
15 

20 

25 

Uar.     2 

7 

12 

17 

22 

27 

Apr.     1 

6 

11 
16 
21 
26 
May      1 

6 
11 
16 
21 

26 

31 

June    5 

.  10 

15 

20 

25 
30 


0.889 
0.802 
0.661 
0.455 
0.215 

0.039 
0.021 
0.134 
0.284 
0.420 

0.528 
0.612 
0.680 
0.737 
0.787 

0.833 
0.877 
0.923 
0.964 
0.994 

0.995 
0.942 
0.825 
0.670 
0.509 

0.362 
0.241 
0.137 
0.056 
0.011 

0.004 
0.038 
0.104 
0.190 
0.291 

0.405 
0.534 


39.0 
52.8 
71.2 
95.2 
124.8 

157.1 
163.2 
137.0 
115.5 
99.2 

86.8 
76.5 
68.9 
61.7 
55.0 

48.2 
41.1 
32.2 
21.8 


e 


357.4 
352.1 
347.9 
342.6 
336.7 

328.8 
204.8 
180.0 
174.1 
170.3 

166.9 
163.6 
160.3 
157.3 
154.3 

151.7 
149.2 
146.9 
144.0 


8.9 

133.7 

8.4 

347.6 

28.0 

336.6 

49.4 

337.2 

70.1 

339.0 

88.9 

341.3 

106.0 

343.6 

121.2 

345.8 

136.5 

348.0 

152.1 

351.6 

168.1 

4.6 

172.5 

121.8 

157.6 

149.1 

142.4 

154.7 

128.3 

158.1 

114.8 

161.4 

101.0 

164.9 

86.1 

169.3 

41.7 
51.4 
61.2 
62.4 
41.5 

9.2 

4.8 

26.7 

36.4 

38.7 

36.7 
33.7 
31.4 
30.0 
29.7 

30.4 
32.5 
36.4 
42.4 
50.9 

60.7 
68.2 
68.3 
61.1 
50.6 

39.5 
29.5 
19.1 

8.7 
1.8 

0.7 

6.0 

14.9 

23.6 

31.6 

39.3 
47.6 


Bate. 


July 


Aug. 


Oct. 


Nov. 


Dec. 


0 

5 

10 

15 

20 

25 

30 

4 

9 

14 


19 

24 

29 

Sept.     3 

8 


13 
18 
23 
28 
3 


8 
13 
18 
23 
28 

2 

7 
12 
17 
22 

27 
2 

7 
12 
17 

22 
27 
32 


0.534 
0.677 
0.822 
0.937 
0.994 

0.991 
0.954 
0.904 
0.850 
0.797 

0.744 
0.687 
0.625 
0.552 
0.464 

0.356 
0.227 
0.093 
0.008 
0.047 

0.226 
0.467 
0.681 
0.827 
0.914 

0.963 
0.987 
0.997 
1.000 
0.996 

0.987 
0.972 
0.948 
0.912 
0.855 

0.764 
0.621 
0.518 


o 
86.1 

69.0 

50.0 

29.1 

9.1 

10.9 
24.8 
36.2 
45.6 
53.5 

60.8 
68.0 
75.5 
84.0 
94.1 

106.7 
123.1 
144.5 
169.9 
154.9 

123.3 
93.8 

68.8 
49.1 
34.0 

22.3 

13.3 

5.7 

1.1 

6.9 

13.0 
19.2 
26.2 
34.6 

44.8 

58.0 
76.0 
99.4 


e 


169.3 
174.6 
181.7 
191.7 
216.4 

345.4 

5.8 

13.3 

17.9 

21.1 

24.5 
25.3 
26.8 
28.1 
29.3 

31.1 
33.9 
39.1 
72.9 
195.7 

205.2 
206.2 
209.6 
210.1 
209.7 

206.2 

206.0 

200.5 

63.4 

26.9 

21.1 

16.1 

11.4 

6.9 

2.3 

357.6 
353.2 
34a9 


47.6 
56.9 
65.3 

63.4 
63.8 

54.6 
45.6 
38.7 
34.1 
31.3 

30.1 
29.9 
30.6 
32.0 
33.5 

33.4 
28.9 
15.9 
1.6 
10.3 

41.9 
64.3 
65.3 
55.4 
44.7 

37.1 
30.8 
27.2 
25.2 
24.4 

24.7 

26.1 
28.8 
33.2 
39.8 

48.6 
57.5 

58.4 


NOTATION. 

kf  the  ratio  of  the  HlumiDated  portion  of  the  apparent  disk  to  the  entire  apparent  disk  con- 
sidered as  the  superficies  of  a  circle. 

t,    the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

<?,  the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 
with  the  meridian. 

Lf  the  brilliancy  of  the  disk.  Ihe  unit  of  L  is  the  amount  of  light  received  by  an  eye  fK>m 
a  circular  disk  with  the  isame  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
second  of  arc,  situated  at  distance  unity  firom  the  sun,  and  illuminated  by  the  latter  as 
the  mean  disk  of  the  planet  is  illuminated. 


DISK  OF  VENUS,  1890. 
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FOB  WASHINGTON  MEAN  NOON 

• 

Date 

k 

i 

0 

L 

Date. 

• 

k 

i 

6 

L 

Jan.      1 

0.9ti2 

15% 

180!2 

49.2 

July    25 

0.739 

61.5 

20?9 

79.6 

6 

0.965 

13.9 

176.3 

48.7 

30 

0.722 

63.7 

21.8 

82.8 

11 

0.9d8 

12.3 

172.3 

4a3 

Aug.      4 

0.704 

65.9 

22.5 

86.4 

16 

0.991 

10.7 

i6ao 

48.0 

9 

0.686 

68.2 

23.0 

90.2 

21 

0.994 

9.1 

163.3 

47.7 

14 

0.667 

70.4 

23.3 

94.3 

26 

0.996 

7.5 

157.9 

47.4 

19 

0.648 

72.7 

23.5 

99.0 

31 

0.997 

6.0 

151.5 

47.2 

24 

0.629 

75.1 

23.4 

104.1 

Feb.     5 

0.998 

4.6 

142.7 

47.0 

29 

0.608 

77.5 

23.2 

109.6 

10 

0.999 

3.5 

127.3 

46.9 

Sept.     3 

0.587 

80.0 

22.9 

115.9 

15 

1.000 

2.4 

96.7 

46.8 

8 

0.565 

82.5 

22.4 

122.7 

20 

1.000 

1.6 

47.6 

46.8 

13 

0.542 

85.1 

21.7 

129.9 

25 

0.999 

2.8 

17.8 

46.8 

18 

0.518 

87.9 

20.8 

13a2 

Mar.     2 

0.996 

4.7 

2.6 

46.9 

23 

0.494 

90.7 

19.9 

147.1 

7 

0.997 

6.4 

355.1 

47.0 

28 

0.467 

93.7 

ia8 

15a6 

12 

0.995 

7.9 

350.3 

47.2 

Oct.       2 

0.439 

97.0 

17.7 

166.6 

17 

0.993 

9.5 

347.3 

47.4 

7 

0.409 

100.5 

16.6 

177.1 

22 

0.990 

11.2 

345.1 

47.6 

12 

0.377 

104.3 

15.5 

187.9 

27 

0.967 

13.0 

343.9 

4ao 

17 

0.343 

ioa3 

14.4 

197.9 

Apr.     1 

0.984 

14.7 

343.0 

4a4 

22 

0.306 

112.9 

13.5 

205.9 

6 

0.980 

16.5 

342.7 

4a9 

27 

0.266 

117.9 

12.8 

210.5 

11 

0.975 

18.3 

342.9 

49.4 

Nov.      2 

0.224 

123.6 

12.4 

209.4 

16 

0.969 

20.2 

343.3 

49.9 

7 

0.179 

130.0 

12.4 

197.5 

21 

0.963 

22.1 

344.1 

50.5 

12 

0.132 

137.3 

12.8 

172.6 

26 

0.957 

24.0 

345.4 

51.2 

17 

0.087 

145.7 

13.9 

132.4 

May     1 

0.960 

25.9 

346.7 

5L9 

22 

0.047 

155.0 

15.4 

81.4 

6 

0.942 

27.9 

34a4 

52.7 

24 

0.033 

159.1 

16.6 

59.6 

11 

0.934 

29.9 

350.3 

53.6 

26 

0.021 

163.3 

17.4 

39.4 

16 

0.925 

31.9 

362.5 

54.5 

28 

0.012 

167.6 

ia9 

22.4 

21 

0.915 

33.9 

354.8 

55.5 

30 

0.005 

172.0 

21.6 

9.7 

26 

0.905 

36.0 

357.2 

66.6 

Dec.      2 

0.001 

176.0 

29.9 

2.3 

31 

0.894 

38.0 

359.7 

57.9 

4 

0.000 

17a8 

159.1 

0.2 

June    5 

0.883 

40.1 

2.2 

69.2 

6 

0.002 

174.5 

189.0 

4.6 

10 

0.871 

42.2 

4.7 

60.5 

8 

0.008 

170.0 

193.1 

14.9 

15 

0.858 

44.3 

7.1 

62.6 

10 

0.015 

165.7 

194.9 

29.8 

20 

0.845 

46.4 

9.4 

63.6 

12 

0.026 

161.4 

195.9 

48.7 

25 

0.831 

4a5 

11.6 

65.4 

14 

0.039 

157.3 

196.4 

69.5 

30 

0.817 

50.6 

13.6 

67.3 

16 

0.053 

153.2 

196.9 

91.9 

July     5 

0.802 

62.8 

15.5 

69.3 

18 

0.070 

149.4 

197.2 

113.8 

10 

0.787 

55.0 

17.1 

71.6 

20 

0.087 

145.7 

197.4 

134.2 

15 

0.772 

57.1 

18.6 

74.2 

22 

0.105 

142.2 

197.3 

153.1 

20 

0.756 

69.3 

19.8 

76.7 

27 

0.151 

134.2 

197.Q 

188.9 

25 

0.739 

• 

61.5 

20.9 

79.6 

32 

0.198 

127.1 

196.1 

210.0 
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SATELLITES  AND  DISK  OF  MAllS,  1890. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  MAES  DUEING  THE  OPPOSITION  OF  1890, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

The  circle  represents  the  disk  of  the  planet  and  i^  on  the  same  scale  as  the  orbits.  The 
mean  motions  of  the  satellites  are  not  yet  (November,  1886,  sufficiently  well  determined  to  enable 
the  times  of  greatest  elongation  to  be  very  accurately  predicted. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

PHOBOS. 

DEIMOS. 

May 

d     h 

13  9.5  W. 

14  12.3  £. 

15  15.1  W. 

16  17.9  £. 

17  20.7  W. 

18  23.4  E. 

20  2.2  W. 

21  5.0  E. 

22  7.8  W. 

23  10.6  E. 

24  13.4  W. 

25  16.1  E. 

26  18.9  W. 

27  21.7  E. 
29     0.5  W. 

d     h 
May      30    3.3  E. 
31     6.0  W. 
Jane       1     8.8  £. 

2  11.6  W. 

3  14.4  E. 

4  17.2  W. 

5  20.0  E. 

6  22.7  W. 

8  1.5  E. 

9  4.3  W. 

10  7.1  E. 

11  9.9  W. 

12  12.6  E. 

13  15.4  W. 

14  18.3  E. 

June 
July 

d    h 

15  21.0  W. 

16  23.8  E. 

18  2.6  W. 

19  5.3  E. 

20  8.1  W. 

21  10.9  £. 

22  13.7  W. 

23  16.5  E. 

24  19.3  W. 
2,%  22.1  E. 

27  0.9  W. 

28  3.6  E. 

29  6.4  W. 

30  9.2  E. 
1  12.0  W. 

d    h 
May      10     4.7  W. 

12  2.1  £. 

13  23.5  W. 
15  20.9  E. 
17   18.3  W. 

19  15.7  £. 
21  13.1  W. 
23  10.5  E. 
25    7.9  W. 
27     5.3  E. 

29     2.7  W. 
31     0.2  E. 
June       1  21.6  W. 

3  18.9  E. 

5  16.4  W. 

d 

Jane       7 

9 

11 

13 

15 

17 
18 
20 
22 
24 

26 

28 

30 

July        2 

4 

h 

13.8  E. 
11.2  W. 

8.6  E. 
6.0  W. 
3.4  E. 

0.8  W. 
22.2  E. 
19.6  W. 
17.1  E. 
14.5  W. 

11.9  E. 
9.4  W. 
6.8  E. 
4.3  W. 

1.7  E. 

Date. 

PoiitloiLAai^. 

Distuioe. 

Date. 

Poaltion  Ani^ 

• 

Dittaaoe. 

May 
Jane 

d      h 
16    17.9 

3    14.4 
30      9Si 

126.1 
127.5 

25!'l 
26.7 
24.3 

May 
June 

d      h 
15    209 

7    13.8 
30      6.8 

123!6 
125.6 
126.6 

6^4 
66.6 
60.7 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given  and  for  Deimos  every  third; 
the  intermediate  ones  may  be  found  by  adding  the  |>eriodic  time  of  each  satellite. 
Perioilic  time  of  Phobos,  0*  7»»  39«  13*.937.    Periodic  time  of  Deimos,  l*"  6*  17«  54*.377. 


January 

March 

April 

May 


1, 
31, 

h 
h 


0.913 
0.900 
0.898 
0.920 
0.9G9 


APPARENT  DISK  OF  MABS. 

May 

June 
July 
August 


31, 

0.999 

30, 

0.947 

30, 

0.884 

29, 

0.849 

September  28,  0.847 

October      28,  0.855 

November  27,  0.873 

December  S7»  0.894 


The  numbers  in  this  table  are  the  versed  sines  of  the  illuminated  disk,  the  apparent  diametar 
of  the  planet  being  taken  as  unity. 


JUPITER'S  SATELLITES,  1890- 
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AFPABBNT  OBBITS  OF  THB  SATBLUTBa  OF  JUPITBB  IN  VSOf^ 
A8  BEEN  IN  AN  INVBBTINO  XSLBSCOPB. 

{The  verHad  Male  it  mx  tmu  Ifte  Jkomontol  one) 

The  object  of  thv  figure  is  to  fiicUitata  the  identification  of  the  eatellitee  in  cases  where 
the  diagrams  of  configurations  do  not  sufiloe  for  that  porpose :  reference  to  the  aboye  diagram 
enables  one  to  identify  the  inner  and  outer  satellite  of  the  tmir.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  five  times  in  the  vertical  direction  to  correspond  to 
the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  458 — 479,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  niunerals  desigiiatp 
ing  the  satellites  are  placed  on  the  right  or  left  hand  side  of  tiie  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  townrH  the  numeral.  Frequently,  at  the  epoch  of  tiie  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  band  side  of  the  page.  Fre<|uenUy, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  Nhadow  of  the  planet:  this  phenomenon  is  indicatf^d  by  a  daik  disk  9  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  8ate]lit«^  is  thus  rendered  invisible. 

When  an  oUiervation  is  made  at  a  diflferent  hour  fiY>m  that  for  which  the  diagram  is  con- 
stnicted,  the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  {MNiition  to  the  above  diagram,  and  estimating  its  motion  dtuing  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  fbUowtng  table  of  the  periods:'— 


MRAN  SYNODIC  PERIODS  OF  THE  SATELLITEa 


d 

ii 

m 

• 

d 

I. 

1 

18 

28 

dSMS 

«B    1.76086048 

IL 

3 

13 

17 

53.735 

»    3JS5409416 

m. 

7 

3 

59 

35.854 

«    7.16638790 

IV. 

16 

18 

5 

&928 

»  16.75355341 
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WASHINGTON  MEAN  TIMES  OF  8UPEBI0R  GEOCENTEIC  CONJUNCTION. 

SATELLITE    I. 

_^MJ     u  I^^M^^M^LJ    -^LW^^                                                                                                                                                        ■ — - — - - - . ^ 

b    m 

b     m 

b    m 

b  m 

Feb.        5 

10  57.8 

April     29 

16    8.6 

July      21 

19  22.0 

Oct.       12 

22  24.2 

7 

5  28.1 

May        1 

10  37.2 

23 

13  48.2 

14 

16  52.5 

8 

23  58.4 

3 

5    5.7 

25 

8  14.0 

16 

11  21.0 

10 

18  28.7 

4 

23  34.1 

27 

2  40.0 

18 

5  49.5 

12 

12  58.8 

6 

18    2.4 

28 

21    6.0 

90 

0  18.2 

14 

7  29.2 

8 

12  30.6 

30 

15  32.0 

21 

18  46.9 

16 

1  59.4 

10 

6  58.9 

Aug.       1 

9  58.0 

23 

13  15.7 

17 

20  29.6 

12 

1  27.1 

3 

4  24.0 

25 

7  44.4 

19 

14  59.7 

13 

19  55.2 

4 

22  50.0 

27 

2  13.2 

21 

9  29.8 

15 

14  23.1 

6 

17  16.1 

28 

20  42.2 

23 

3  59.9 

17 

8  51.1 

8 

11  42.0 

30 

15  11.3 

24 

22  30.1 

19 

3  18.9 

10 

6    8.2 

Nov.       1 

9  40.3 

26 

17    0.1 

20 

21  46.9 

12 

0  34.2 

3 

4    9.4 

28 

11  30.2 

22 

16  14.6 

13 

19    0.4 

4 

22  38.5 

March    2 

6    0.1 

24 

10  42.2 

15 

13  26.5 

6 

17    7.7 

4 

0  30.0 

26 

5    9.8 

17 

7  58.8 

8 

11  37.0 

5 

19    0.0 

27 

23  ?7A 

19 

2  19.1 

10 

6    6.4 

7 

13  29.9 

29 

18    4.9 

20 

20  45.4 

12 

0  35.8 

9 

7  59.8 

31 

12  32.4 

22 

15  11.7 

13 

19    5.2 

11 

2  29.7 

June       2 

6  59.7 

24 

9  38.1 

15 

13  34.6 

12 

20  59.4 

4 

1  27.0 

26 

4    4.4 

17 

8    4.1 

14 

15  29.2 

5 

19  54.0 

27 

22  31.1 

19 

2  33.7 

16 

9  58.9 

7 

14  21.3 

29 

16  57.6 

20 

21    3.5 

18 

4  28.7 

9 

8  48.4 

31 

11  24.2 

22 

15  33.1 

19 

22  58.3 

11 

3  15.4 

Sept.      2 

5  50.8 

24 

10    2.9 

21 

17  28.0 

12 

21  42.3 

4 

0  17.6 

26 

4  32.5 

23 

11  57.5 

14 

16    9.2 

5 

18  44.4 

27 

23    2.4 

25 

6  27.1 

16 

10  35.9 

7 

13  11.2 

29 

17  32.1 

27 

0  56.5 

18 

5    2.7 

9 

7  38.2 

Dec.       1 

12    2.0 

28 

19  26.2 

19 

23  29.5 

11 

2    5.2 

3 

6  31.9 

30 

13  55.5 

21 

17  56.2 

12 

20  32.3 

5 

1    1.8 

April       1 

8  25.0 

23 

12  22.7 

14 

14  59.5 

6 

19  31.7 

3 

2  54.3 

25 

6  49.2 

16 

9  26.7 

8 

14    1.7 

4 

21  23.7 

27 

1  15.6 

18 

3  54.1 

10 

8  31.8 

6 

15  53.0 

28 

19  42.2 

19 

22  21.5 

12 

3    2.0 

8 

10  22.2 

30 

14    8.5 

21 

16  40.0 

13 

21  32.1 

10 

4  51.3 

July       2 

8  34.9 

23 

11  16.5 

15 

16    2.3 

11 

23  20.5 

4 

3    1.1 

25 

5  44.2 

17 

10  32.3 

13 

17  49.5 

5 

21  27.4 

27 

0  11.8 

19 

5    2.5 

15 

12  18.6 

7 

15  53.6 

28 

18  39.5 

20 

23  32.6 

17 

6  47.5 

9 

10  19.8 

30 

13    7.4 

22 

18    2.9 

19 

1  16.4 

11 

4  46.0 

Oct.        2 

7  35.3 

24 

12  33.2 

20 

19  45.2 

12 

23  12.1 

4 

2    3.3 

26 

7    3.5 

22 

14  14.0 

14 

17  38.1 

5 

20  31.3 

28 

1  33.7 

24 

8  42.7 

16 

12    4.2 

7 

14  59.3 

29 

20    4.0 

26 

3  11.5 

18 

6  30.1 

9 

9  27.6 

31 

14  :i4.3 

27 

21  40.0 

20 

1 

0  «).l 

11 

3  r,6.o 
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WASHraOTOM  MEAN  TIIIES  OF  SUPKBIOK  GEOCBNTBIC  COMJUNCmON. 


SATELLITE    II. 


h    m 

h    m 

h    m 

h    m 

Fell.         4 

2  47.9 

April      30 

11  29.4 

Jnly      24 

15  54.4 

Oct.       14 

6  .57.3 

7 

16  12.6 

May        4 

0  45.9 

28 

5    1.2 

17 

20  14.8 

11 

5  37.2 

7 

14    2.1 

31 

18    8.0 

21 

9  32.2 

14 

19    1.9 

11 

3  17.7 

Ang.       4 

7  14.9 

24 

22  51.1 

18 

8  26.3 

14 

16  32.8 

7 

20  21.8 

28 

12    9.7 

21 

21  50.8 

18 

5  47.4 

11 

9  29.0 

Nov.        1 

1  29.7 

26 

11  14.7 

21 

19    1.5 

14 

22  36.4 

4 

14  49.2 

March     1 

0  38.6 

25 

8  15.2 

18 

11  44.1 

8 

4  10.4 

4 

14    1.8 

28 

21  28.3 

22 

0  52.3 

11 

17  31.0 

8 

3  24.9 

June       1 

10  40.9 

25 

14-  0.7 

15 

6  53.0 

11 

16  47.5 

4 

23  52.9 

29 

3    9.9 

18 

20  14.4 

15 

6    9.9 

8 

13    4.4 

8ept       1 

16  19.2 

22 

9  37.4 

18 

19  32.0 

12 

2  15.2 

5 

5  29.2 

25 

22  59.8 

22 

8  54.1 

15 

15  25.7 

8 

18  39.4 

29 

12  23.5 

25 

22  15.5 

19 

4  35.6 

12 

7  60.6 

Deo.        3 

1  46.5 

29 

11  36.7 

22 

17  45.2 

15 

21    2.0 

6 

15  11.1 

April       2 

0  57.4 

26 

6  54.2 

19 

10  14.4 

10 

4  34.7 

5 

14  17.7 

29 

20    2.9 

22 

23  27.1 

13 

17  59.8 

9 

3  37.8 

July        3 

9  11.1 

26 

12  40.8 

17 

7  24.2 

12 

16  57.5 

6 

22  18.9 

30 

1  54.7 

20 

20  49.9 

16 

6  16.9 

10 

11  26.5 

Oct.        3 

15    9.6 

24 

10  14.6 

19 

19  35.6 

14 

0  33.8 

7 

4  24.7 

27 

23  40.6 

23 

8  54.4 

17 

13  40.9 

10 

17  41.0 

31 

13    5.7 

26 

22  12.2 

21 

2  47.7 

* 

SATELLITE    III. 


h    m 

h    m 

h    m 

h    m 

Feb. 

3 

3  48.8 

April 

30 

7  21.0 

July 

25 

2  21.0 

Oot.       18 

20  40.4 

10 

8  16.9 

May 

7 

11  19.1 

Ang. 

1 

5  37.6 

26 

0  39.6 

17 

12  44.1 

14 

15  13.3 

8 

8  54.2 

Not.       2 

4  43.2 

24 

17    9.8 

21 

19    3.0 

15 

12  12.4 

9 

8  51.3 

March 

3 

21  34.8 

28 

22  47.6 

22 

15  32.4 

16 

13    2.5 

11 

1  57.4 

Jane 

5 

2  27.9 

29 

18  55.2 

23 

17  17.4 

18 

6  18.4 

12 

6    3.6 

Sept. 

5 

22  22.0 

30 

21  34.6 

25 

10  36.4 

19 

9  34.6 

13 

1  53.1 

Dee.       8 

1  54.6 

April 

1 

14  51.6 

26 

13    2.5 

20 

5  29.5 

15 

6  17.1 

8 

19    3.9 

July 

3 

16  26.4 

27 

9  10.1 

22 

10  41.8 

15 

23  13.2 

10 

19  46.7 

Oot. 

4 

12  55.8 

29 

15    9.1 

2:) 

3  19.5 

17 

23    4.6 

11 

16  45.9 

SATELLITE     IV. 


h    m 

h 

Fob. 

2 

3  13.1 

April 
May 

27 

6 

18 

23  52.7 

14 

0 

Marrh 

7 

20  13.7 

30 

17 

24 

16    9.6 

June 

16 

9 

April 

10 

11  33.2 

July 

3 

0 

m 
6  14.H 

7.1 

4.7 

3.9 

0  11.2 


July 
Aug. 

Sept 


19 
5 

21 
7 

24 


h    m 

14  39.3 

4  riO.4 

19  12.7 

10  11.5 

2    2.6 

Oct. 
Nov. 
Deo. 


10 
27 
13 
30 
16 


b    m 

18  m.9 

12  43.2 

7  25.5 

2  52.1 

22  54.5 
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WASHINGTOIS 

f  MEAN  TIME. 

The  Satellites  are  invisible  from  January  1  until  Febmary  5,  Jupttar  being  too  i 

near  the  Sun. 

FRBKUAST. 

U       h    m        M 

d       h    m       H 

d      h    m       8 

« 

5     9  22     35 

1.    Ec. 

Dis. 

13     8  35 

I.    Sh. 

lu. 

91     1  47 

III.    Sh. 

Efir- 

12    7 

I.    Oc. 

fie. 

9  10 

I.    Tr. 

In. 

4  44 

in.    Tr. 

e|. 

18  37 

II.    Sh. 

In. 

10  54 

I.    Sh. 

Eg. 

7  39       5 

I.    Ec. 

dXb. 

19  36 

II.    Tr. 

In. 

11  29 

I.    Tr. 

Eg. 

10  40 

L    Oo. 

Re. 

21  26 

TI.    Sh. 

Eg. 

18  21 

ITT.  •  Sh. 

J£, 

19    0     86 

n.»Eo. 

Dis. 

22  25 

II.    Tr. 

Eg. 

20  47 

m.    Tr. 

In. 

83  16 

n.  Oc 

Re. 

e     6  41 

I.    Sh. 

I?. 

21  47 

TIT.    Sh. 

Eg. 

M     458 

I.    Sh. 

In. 

7  10 

I.    Tr. 

In. 

14     0  16 

ITT.    Tr. 

e|. 

Du. 

542 

I.    Tr. 

In. 

9    0 

I.    Sh. 

Eg. 

545       7 

L    Ea 

7  17 

I.    Sh. 

Eg. 

9  29 

I.    Tr. 

Eg. 

839 

L    Oc 

Re. 

8    1 

I.    Tr. 

Eg. 

14  21 

ITT.    Sh. 

In. 

16  35       8 

n.    Ec 

Du. 

M     8    7     38 

I.    £0. 

Dis. 

16  19 

111.    Tr. 

In. 

20  27 

n.  Oc 

Re 

5  10 

L    Oc 

R«. 

17  47 

III.  •  Sh. 

Eg. 

15     3    4 

I.    Sh. 

In. 

13    7 

XL    Sh. 

In. 

19  47 

m.    Tr. 

Eg. 
Du. 

3  41 

I.    Tr. 

In. 

14  87 

n.    Tr. 

In. 

y     3  51       8 

I.    Ec. 

523 

I.    Sh. 

Eg. 

15  66 

n.  Sh. 

Eg. 

6  38 

I.    Oo. 

Re. 

6    0 

I.    Tr. 

E9. 
Die. 

17  86 

n.    Tr. 

Eg. 

13  49     36 

II.    Eo. 

Dis. 

16     0  13     35 

I.    Ec 

23  87 

L    Sh. 

In. 

17  37 

n.  •  Oc. 

Be. 

3    9 

I.    Oc. 

Re. 

94     0  18 

I.    Tr. 

In. 

8     19 

I.    Sh. 

In. 

10  31 

II.    Sh. 

In. 

1  46 

I.    Sh. 

Eg. 

1  40 

I.    Tr. 

In. 

11  49 

n.    Tr. 

In. 

232 

I.    Tr. 

Eg. 

3  28 

I.    Sh. 

Eg. 

13  20 

II.    Sh. 

Eg. 

12  88     39 

ITT.    Ec. 

Di*. 

359 

I.    Tr. 

Eg. 
Du. 

14  38 

II.    Tr. 

Eg. 

18  55 

m.  •  Oc 

Re. 

22  19     37 

I.    Ec. 

21  32 

L    Sh. 

In. 

20  36       2 

I.    Ec 

Dis. 

•     1    8 

I.    Oc. 

Re. 

22  11 

I.    Tr. 

In. 

83  40 

I.    Oc. 

Re. 

7  55 

U.    Sh. 

In. 

23  51 

I.    Sh. 

Eg. 

M     8  17     54 

n.    Ec. 

Dis. 

9    0 

II.    Tr. 

In. 

17     0  30 

I.    Tr. 

Est. 
Du. 

12  40 

II.    Oc 

Re. 

10  44 

U.    Sh. 

Eg. 

8  23     47 

lU.    Ec 

17J>5 

I.  •  Sh. 

In. 

11  49 

II.    Tr. 

Eg. 

14  89 

III.    Oc 

Re. 

18  48 

I.»Tr. 

In. 

19  37 

I.    Sh. 

In. 

18  42       6 

I.»Ec 

Dis. 

80  14 

I.    Sh. 

Eg. 

20  10 

I.    Tr. 

In. 

21  39 

I.    Oc 

Re. 

81    1 

I.    Tr. 

Eg. 

21  56 

I.    Sh. 

Eg. 

18     5  42     39 

II.    Ec. 

Dis. 

M  15    4     27 

I.    Ec 

Dis. 

22  29 

I.    Tr. 

Eg. 
Du. 

9  51 

II.    Oc 

Re. 

18  10 

I.'Oc 

Re. 

lO     4  25       3 

III.    Ec. 

15  32     57 

IV.    Ec 

Die 

97     0  59 

IV.    Sh. 

In. 

655 

IV.    Sh. 

In. 

16    0 

I.    Sh. 

In. 

284 

U.    Sh. 

In. 

10    1 

III.    Oo. 

Re. 

16  41 

I.    Tr. 

In. 

4    1 

IT.    Tr. 

In. 

10  49 

IV.    Sh. 

Eg. 

18  19 

I.  •  Sh. 

Eg. 

5    0 

IV.    Sh. 

Eg. 

11  59 

IV.    Tr. 

In. 

19    0 

I.  •  Tr. 

Eg. 

5  13 

II.    Sh. 

Eg. 

15  59 

IV.    Tr. 

Eg. 
Du. 

19  23     15 

IV.  •  Ec 

Ri. 

6  51 

II.    Tr. 

Eg. 

16  48       8 

I.    Eo. 

21  49 

IV.    Oc 

Dis. 

886 

IV.    Tr. 

In. 

19  38 

I.    Oc. 

Re. 

19     1  56 

IV.    Oc. 

fie. 

12  83 

I.    Sh. 

In. 

11      3    7     11 

II.    Ec. 

Dis. 

13  10     33 

I.    Ec 

Dis. 

18  39 

IV.    Tr. 

Eg. 

7    2 

II.    Oc 

Re. 

16    9 

I.    Oc. 

Re. 

13  18 

I.    Tr. 

In. 

14    6 

I.    Sh. 

In. 

23  49 

II.    Sh. 

In. 

14  48 

I.    Sh. 

Eg. 

14  40 

I.    Tr. 

In. 

M     1  13 

II.    Tr. 

In. 

15  38 

I.    Tr. 

Eg. 

16  25 

I.    Sh. 

Eg. 

238 

U.    Sh. 

Eg. 

98     819 

m.    Sh. 

In. 

16  59 

I.    Tr. 

Ett. 
Du. 

4    2 

n.    Tr. 

Eg. 

538 

m.    Tr. 

In. 

1«    U  16     35 

I.    Ec. 

10  89 

I.    Sh. 

In. 

5  47 

ITT.    Sh. 

Eg. 

14    9 

I.    Oc. 

Re. 

11  12 

I.    Tr. 

In. 

9    9 

ITT.    Tr. 

Eg. 

21  13 

II.    Sh. 

In. 

12  48 

I.    Sh. 

Eg. 

938     59 

I.    Ec. 

Du. 

22  24 

II.    Tr. 

In. 

13  32 

I.    Tr. 

Eg. 

18  40 

I.    Oc 

Re. 

13     0    2 

II.    Sh. 

Eg. 

28  80 

III.    Sh. 

In. 

81S5     35 

U.    Ec 

DIa. 

1  13 

U.    Tr. 

Eg. 

M     113 

m.    Tr. 

In. 

NonL^In.  denotes  ingress  1  Eg.,  egress  1  Die,  dlasppeaiaaee;  Re.,  rsappesranoe;  Xc,  eoUpsew 

Oc,  denotes  oocvltSEtlon;  Tr.,tnMiftof  thesstoUite;  Sh.,  transit  of  Iheshsdowi  •  Visible  at  Wsshington. 
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WASHIKOTON  MBA^  TIMB. 

FEBRUARY. 

PAofet  ^  IIW  EfUptrt  of  iAe  r%ftlHtti  fir  am  iMoimg  JHueope. 

I. 

d 

• 

^ 

d 

ni.                • 

(O 

^ 

o* 

n. 

d 

• 

f^ 

d         r 

IV.               •        • 

O) 

KJ 

t7 

Cbfi/^Mralioiu  flrf  18»  90-  /or  «  hiterimg  TOeBnim. 

Dmj. 

WmL 

^ 

5 

09-       •!          8* 

•4 

6 

03- 

a-    I-        O 

4- 

7 

8-                           O  •«     !• 

4- 

8  , 

•3               -I      O            a*           4- 

9 

•3  2*          O  !•           4* 

10 

•3       4-  O           '3 

im 

11 

4-                    1' 

c 
c 

>          •«         •• 

12  1 

4- 

)       «.••                3- 

13 

14 

4- 

2-      !•            OS- 

•4 

S'                     O           !• 

•«• 

15   1 

•4 

•3                      •!         O                   2* 

16 

•4 

9-      O     1- 

-3« 

17 

•4      •«            'IQ      -3 

18 

Oi- 

•4  O              •«              '3 

19 

O     -I  2-    '4            8* 

20  1 

2*       !•         O       8-                           •€ 

21    1 
22 

3-            -2  O           *I 
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Tr. 

Eg.       1 

8  11 

II.    Sh. 

In. 

18  22 

TIL    Sh. 

IiH 

22  49 

I. 

Sh. 

Eff. 
Du. 

8  47 

n.    Tr. 

Eg. 

22    0 

n.    Tr. 

In. 

M     8  51 

III. 

Oc 

10  52 

I.    Oc. 

Dis. 

22    4 

m.    Sh. 

Eg. 

14  10 

n. 

Tr. 

In. 

11    7 

II.    Sh. 

Eg. 

19     0    4 

IT.    Sh. 

J£. 

15  66 

n. 

Sh. 

In. 

14  17  32.2 

I.    Eo. 

Re. 

0  55 

II.    Tr. 

Ett. 
Dw. 

16    0  23.1 

in. 

£c 

Re. 

9     8    4 

I.    Tr. 

In. 

1  52 

I.    Oo. 

16  53 

I. 

Oc 

Dia. 

9  11 

I.    Sh. 

In. 

3    0 

IT.    Sh. 

Eg. 

17    6 

u. 

Tr. 

Eg. 

10  24 

L    Tr. 

Eg. 

5  10    9.0 

I.«Eo. 

Re. 

18  53 

n. 

Sh. 

Eg. 

11  31 

I.    Sh. 

Er. 
D». 

23    5 

I.    Tr. 

In. 

20    2  36.8 

Eo. 

^ 

3     0  19 

II.    Oo. 

13     0    5 

I.    Sh. 

In. 

»3  14    7 

Tr. 

In. 

522 

I.  •  Oo. 

Die. 

1  25 

I.    Tr. 

Eg. 

14  58 

Sh. 

In. 

5  29  15.9 

n.*Ec. 

Be. 

2  25 

I.    Sh. 

Eg. 

16  27 

Tr. 

Eg. 

8  46  17.7 

I.    Ec. 

Re. 

16  32 

n.   Oc 

Dis. 

17  18 

Sh. 

Eff. 
Du. 

4     2  34 

I.    Tr. 

In. 

20  22 

I.  ^  Oc 

Dis. 

a4     8  47 

n! 

Oc 

3  40 

I.    Sh. 

In. 

21  27  24.3 

II.    Ec 

Re. 

11  23 

Oo. 

Dis. 

4  54 

I.    Tr. 

Eg. 

23  38  54.3 

I.    Eo. 

Re 

13  24  27.0 

n! 

Ec. 

Re. 

6    0 

I.  •  Sh. 

Eg. 

14   17  35 

I.    Tr. 

In. 

14  31  19.7 

Eo. 

Re. 

954 

III.    Tr. 

In. 

18  34 

I.    Sh. 

In. 

M     7  54 

IV. 

Tr. 

In. 

13  35 

III.    Tr. 

Eg. 

19  55 

I.    Tr. 

Eg. 

837 

L 

Tr. 

In. 

14  20 

III.    Sh. 

III. 

20  54 

I.    Sh. 

Eff. 
Dw. 

9.27 

L 

Sh. 

In. 

18    3 

m.    Sh. 

Eg. 

lA     4  26 

TIT.    Oc 

10  57 

I. 

Tr. 

Eg. 

19  14 

II.    Tr. 

In" 

8    8 

TTT.    Oc. 

Re. 

11  47 

L 

Sh. 

Eg. 

21  29 

II.    Sh. 

In. 

8  26  21.2 

III.    Ec 

Dis. 

12  47 

IV. 

Tr. 

Eg. 

22    9 

II.    Tr. 

Eff. 

Dl8. 

11  23 

II.    Tr. 

In. 

15  36 

IV. 

Sh. 

In! 

23  52 

I.    Oc. 

11  59  25.2 

III.    Ec. 

Re. 

20  32 

IV. 

Sh. 

Eg. 

5     025 

II.    8b. 

Eg. 

13  21 

II.    Sh. 

In. 

23    6 

TTT. 

Tr. 

In! 

3  15    5.9 

I.    Ec. 

Re. 

14  18 

II.    Tr. 

Eg. 

M     225 

m. 

8b. 

In. 

21    4 

I.    Tr. 

In. 

14  52 

I.    Oc. 

Dis. 

248 

m. 

Tr. 

Eg. 

22    9 

I.    Sh. 

In. 

16  18 

II.    Sh. 

Eg. 

334 

II. 

Tr. 

In. 

23  24 

I.    Tr. 

Eg. 

18    7  39.1 

I.    Ec 

Re. 

5  14 

II.' 

•fih. 

In. 

•     029 

I.    Sh. 

Eg. 
Dis. 

le  12    5 

I.    Tr. 

In. 

5  53 

I.^ 

"Oc 

Die. 

13  44 

II.    Oc. 

13    3 

I.    Sh. 

In. 

6    8 

ITT. 

Sh. 

Eg. 

18  22 

I.    Oc. 

Du). 

14  25 

I.    Tr. 

Eg. 

630 

II. 

Tr. 

Eg, 

18  48  59.1 

II.    Ec. 

Re. 

15  23 

I.    Sh. 

Eff. 
Du. 

8  11 

II. 

Sh. 

Eg. 

21  43  51.9 

I.    Ec. 

Re. 

20  28 

IV.    Oc 

9    0    4.4 

I. 

Ec 

Re. 

t   15  34 

I.    Tr. 

In. 

IT     1  20 

IV.    Oc 

Re. 

ay    3   7 

I. 

Tr. 

In. 

16  3d 

I.    SIi. 

In. 

5  25  17.0 

IV.  •  Ec. 

Dis. 

356 

I. 

Sh. 

In. 

17  54 

I.    Tr. 

Eg. 

5  57 

II.  *  Oc. 

Dis. 

.     527 

I.- 

•Tr. 

Eg. 

18  58 

I.    Sh. 

Dia. 

922 

I.    Oc. 

Dis. 

•    6  16 

I. 

Sh. 

Eff. 

8     0    4 

III.    Oc. 

10    8  50.6 

IV.    Ec 

Re. 

22  13 

II. 

Oo. 

Du. 

3  45 

III.    Oc. 

Re. 

10  46    4.0 

II.    Ec. 

Re. 

SI8     0  24 

I. 

Oo. 

Dis. 

4  25  20.8 

III.    Ec 

Dis. 

Id  36  23.0 

I.    Ec. 

Re. 

2  44  11.9 

II. 

Ec 

Re 

7  58  28.0 

III.    Ec. 

Re. 

18     6  36 

I.    Tr. 

In. 

3  28  47.8 

I. 

Eo. 

Re. 

8  38 

II.    Tr. 

In. 

7  32 

I.    Sh. 

In. 

21  37 

I. 

Tr. 

In. 

10  46 

II.    Sh. 

In. 

856 

I.    Tr. 

Eg. 

22  25 

I. 

Sh. 

In. 

11  33 

II.    Tr. 

Eg. 

9  52 

I.    Sh. 

Eg. 

23  57 

I. 

Tr. 

Eg. 

11  37 

IV.    Tr. 

In. 

18  40 

III.    Tr. 

In! 

M     0  45 

I. 

Sh. 

Ee. 

12  52 

I.    Oc. 

Dis. 

22  22 

III.    Tr. 

Eg. 

13  18 

TTT. 

Oc. 

Du. 

13  42 

II.    Sh. 

Eg. 

22  23 

lU.    Sh. 

iZ 

16  58 

n. 

Tr. 

In. 

16  12  37.4 

I.    Ec. 

Re. 

!•     0  47 

II.    Tr. 

In. 

18  32 

II. 

Sh. 

In. 

16  28 

IV.    Tr. 

Eg. 

2    6 

III.    Sh. 

Eg. 

18  54 

I. 

Oc. 

Dis. 

21  22 

IV.    Sh. 

In. 

2  39 

U.    Sh. 

In! 

19  54 

II. 

Tr. 

Eg. 

•     2  18 

IV.    Sh. 

Eg. 

3  42 

II.    Tr. 

Eg. 
Dis. 

20    1  54.7 

III. 

Eo. 

Re. 

10    4 

I.    Tr. 

In. 

3  53 

I.    Oc. 

21  29 

n. 

Sh. 

Eg. 

a   7 

I.    Sh. 

In. 

5  36 

11.  *  Sh. 

Eg. 

21  57  30.2 

I. 

Ec 

Re. 

12  24 

I.    Tr. 

Eg. 

7    5    8.9 

I.    Ec. 

bS. 

30   16    8 

I. 

Tr. 

In. 

13  27 

I.    Sh. 

Eg. 
Dfs. 

30     I    6 

I.    Tr. 

In. 

16  54 

I. 

Sh. 

In. 

to     3    7 

II.    Oc. 

2    0 

I.    Sh. 

In. 

18  28 

I. 

Tr. 

Eg. 

7  22 

I.    Oc. 

Dis. 

326 

I.    Tr. 

Eg. 

19  14 

1. 

Sh. 

S9- 

8    7  39.9 

II.    Ec. 

Re. 

4  20 

I.    Sh. 

e|. 

Dis. 

31   11  39 

II. 

Oc 

Dis. 

10  41  21.9 

I.    Ec. 

Re. 

19  22 

II.    Oc. 

13  24 

I. 

Oo. 

Dis. 

11     4  34 

I.    IV. 

In. 

22  23 

1.    Oc. 

Dis. 

16    2  47.1 

u. 

Eo. 

Se. 

5  36 

I.  •  Sh. 

In. 

»1     0    5  48.6 

IT.    Ec. 

Re. 

16  26  12.1 

I. 

Ec 

Re 

( 

6  ,^^4 

I.    Tr. 

Eg. 

1  33  53.3 

I.    Ec. 

Re. 

—  _ . 

— • 

NOTK.— In.  denoted  ingreas;  £g.,  egrosa;  Dis.,  diaappearanco ;  Ko.,  roappoanmce  {  So.,  ecUpao. 

Oc.,d«notosoconlteUoii:  Tr.,  trmnalt  of  the  sfttolUto ;  Sh.,  transit  of  the  shadow  i  •  Tiaible  at  WsshingtoB. 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


Pham$  of  iht  EeUpieM  of  the  SaUOiia  for  an  hwerting  Tklucope. 


Cbf|%uniiioiif  ai  5^  30™  for  an  hwtrHng  Tdtscope. 
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•3 
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•      .i 
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SATELLITES  OF  SATURN,  1890. 


481 


WASHINGTON  MEAN  TIMES  OP  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbitt^  marked  ^o"  are  those  of 
the  eastern  elongation,  as  seen  in  an  inverting  telescope.  The  apparent  positions  of  a  satellite 
at  any  time  may  be  marked  on  the  dingram  by  counting  around  the  orbit  the  interval  in  days 
and  hours  which  has  elapsed  since  the  last  east  elongation.  The  times  of  these  elongations 
may  be  found  from  the  following  tables.  Mimas  can  only  be  seen  within  a  few  hours  of  each 
elongation :  the  time  of  I'very  elongation  visible  at  Washington  is  therefore  giv  n.  The  times 
of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  sub- 
tracting any  multiple  of  the  period.  For  the  three  outer  satellites  the  times  of  elongation  and 
conjunction  are  given.    The  following  abbreviations  are  used: — 


E.,  East  Elongation, 

L,  Inferior  Conjunction  (north  of  planet), 

W.,  West  Elongation, 

S.,  Superior  Conjunction  (i<outh  of  planet). 


MIMAS. 


dhrtaUti  Elongaiion$  FitibU  cU  WaMngUnu 


Jan. 


d  h 

1  13.2  E. 

2  11.8  £. 

3  10.4  £. 
7  16.1  W. 


8 

9 

10 

11 

ir> 

16 
17 
18 
19 
23 


14.7  W. 
13.3  W. 
11.9  W. 

10.5  W. 
16.3  £. 

14.9  E. 

13.6  E. 
12.1  E. 

10.7  E. 
16.6  W. 


24  15.2  W. 

25  13.8  W. 

26  12.4  W. 

27  11.0  W. 


d  h 
Jan.  28  9.6  W. 
Feb.  1  15.5  £. 

2  14.1  E. 

3  12.7  E. 


5 

9 

10 

11 

12 
13 
17 

IH 
19 


11.3  £. 
9.9  £. 

15.6  W. 
14.2  W. 
12.8  W. 

11.4  W. 
10.0  w. 
15.8  E. 
14.4  £. 
13.0  E. 


20  11.6  E. 

21  10.2  E. 

22  8.8  E. 
25  16.1  W. 


d 

Feb.  26 

27 

28 

Mar.  1 


h 
14.7  W. 
13.3  W. 
11.9  W. 
10.5  W. 


6  14.9  E. 

7  13.5  £. 

8  12.1  £. 

9  10.7  E. 
10  9.8  E. 


14 
15 
16 
17 
18 


15.2  W. 
13.8  W. 
12.4  W. 
ll.OW. 
9.6  W 


d  h 
Mar.  31  14.2  W. 
Apr.  1  12.8  W. 

2  11.4  W. 

3  10.0  W. 


2:i  14.0  £. 

24  12.6  E. 

25  11.2  E. 

26  9.8  E. 


8 

9 

10 

11 

12 

17 
18 
19 
20 
26 


14.4 
13.0 
11.6 
10.2 

8.8 


E. 
E. 
E. 
E. 
£. 


May 


13.3  W. 
11.9  W. 
10.5  W. 
9.1W. 
12.2  £. 


27  10.8  £. 

28  9.4  £. 

29  8.0  E. 
May  4  12.4  W. 


5 

6 

7 

12 

13 
14 
21 
22 
23 


29 

30 

31 

June  7 

8 


h 
ll.OW. 

9.6  W. 
a2W. 

12.6  E. 

11.2  E. 

9.8  E. 

11.5  W. 

10.1  W. 

8.7  W. 


11.9  R. 
10.5  E. 

9.1  E. 
10.9  W. 

9.5  W. 


Nov.  14  16.8  W. 

15  15.4  W, 

16  14.0  W. 
22  17.4  E. 


d 

Nov.  23 

24 

30 

Dec.  1 

2 

3 

9 

10 

11 

17 

18 
19 
20 
25 


h 
16.0  E. 
14.6  E. 

17.8  W. 
16.4  W. 

15.0  W. 

13.6  W. 

16.7  E. 
15.3  K. 

13.9  E. 

I7.UW. 
15.6  W. 
14  2  W. 
12  8  W. 
17.3  E. 


26  r.9  t. 

27  14.5  E. 

28  13.1  E. 
20  11.7  K. 


ENCELADUS. 


Jan. 


d 

li 

1 

19.2  E. 

3 

4.1  E. 

4 

13.0  E. 

5  21.9  E. 

7 

6.8  £. 

8  15.7  E. 

10 

0.6  £. 

11 

9.3  E. 

12  18.2  £. 

14 

3.0  E. 

d  h 

Jan.  15  11.9  £. 

16  20.7  E. 

18  5.6  E. 

19  14.5  E. 

20  23.3  E. 

22  8.2  E. 

23  17.1  E. 

25  1.9  E. 

26  10.8  E. 

27  19.6  £. 


d 

Jan.  29 

30 

31 

Fob.  2 

3 

5 
6 
7 
9 
10 


b 

d 

4.5  £. 

Feb.  11 

13.4  £. 

13 

22.4  £. 

14 

7.3  E. 

16 

16.1  E. 

17 

1.0 
9.9 

18.7 
3.6 

12.5 


£. 
£. 
E. 
E. 
E. 


I 


18 
20 
21 

24 


h 

21.3 
6.2 

15.1 
0.0 
8.8 

17.7 

2.6 

11.4 

tO.3 

5.1 


E, 
E. 
£. 
£. 
E. 

E. 
£. 
E. 
E. 

£. 


d  li 

Feb.  25  14.0 

26  22.9 

28  7.8 

Mar.  1  16.7 


3  1.5 

4  10.4 

5  19.3 

7  4.2 

8  13.1 

9  21.9 


E. 
E. 
E. 
E. 
E. 

E. 
E. 
£. 
E. 
E. 


d  li 

Mar.  11  6.8  E. 

12  15.6  E. 

14  0.6  E. 

15  9.5  E. 

16  18.3  E.  . 

18  3.2  E.  I 

19  12.1  E. 

20  20.9  E. 

22  5.8  £. 

23  14.6  £. 
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WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 


ENCELADUS— (  Concluded, ) 


TETHYS. 


d  h 

d  b 

d   h 

1 

d  h 

d  h 

d  b 

Jan.  2  3.0  E. 

Feb.  8  20.7  E. 

Mar.  18  14.5  E. 

Apr.  25  8.3  E. 

Jane  2  2.8  E. 

Nov.  26  16.1  E. 

4  0.3  E. 

10  18.0  E. 

20  11.8  E. 

27  5.7  E. 

4  0.1  E. 

28  13.4  E. 

5  21.6  E. 

12  15.3  E. 

22  9.1  E. 

29  3.0  E. 

5  21.4  E. 

30  10.7  E. 

7  18.9  E. 

14  12.6  E. 

24  6.4  E. 

May  1  0.3  E. 

7  18.7  E. 

Deo.  2  8.0  £. 

9  16.2  E. 

16  9.9  E. 

26  3.7  E. 

2  21.6  E. 

9  16.0  E. 

4  5.3  p:. 

11  13.5  E. 

18  7.1  E. 

28  1.0  E. 

4  19.0  E. 

Oct.  29  8.2  E. 

6  2.6  E. 

13  10.8  E. 

20  4.4  E. 

29  22.3  E. 

6  16.3  E. 

31  5.5  E. 

7  23.9  E. 

15  8.1  E. 

22  1.7  E. 

31  19.6  E. 

8  13.6  E. 

Nov.  2  2.8  E. 

9  21.3  E. 

17  5.4  E. 

2:}  23.0  E. 

Apr.  2  16.9  E. 

10  10.9  £. 

4  0.1  E. 

11  18.6  £. 

19  2.6  E. 

25  20.2  E. 

4  14.1  £. 

12  8.2  E. 

5  21.4  E. 

• 

13  15.9  E. 

20  23.9  E. 

27  17.5  E. 

6  11.4  E. 

14  5.5  E. 

7  18.8  E. 

15  13.2  E. 

22  21.3  E. 

Mar.  1  14.8  E. 

8  8.7  E. 

16  2.9  E. 

9  16.3  E. 

17  10.6  E. 

24  18.5  E. 

3  12.1  E. 

10  6.0  E. 

18  0.2  E. 

11  13.6  E. 

19  7.9  E. 

26  15.8  E. 

5  9.4  E. 

12  3.3  E. 

19  21.6  E. 

13  10.9  E. 

21  5.2  E. 

28  13.1  E. 

7  6.7  E. 

14  0.6  E. 

21  18.9  E. 

15  8.1  E. 

23  2.5  £, 

30  10.3  E. 

9  4.0  E. 

15  21.9  E. 

23  16.2  E. 

17  5.5  E. 

24  23.8  E. 

Feb.  1  7.6  E. 

11  1.3  E. 

17  19.2  E. 

25  13.5  E. 

19  2.8  E. 

26  21.1  E. 

3  4.8  £. 

12  22.5  E. 

19  16.4  E. 

27  10.9  E. 

21  0.1  E. 

28  18.4  E. 

5  2.1  E. 

14  19.8  E. 

21  13.7  E. 

29  8.2  E. 

22  21.4  E. 

30  15.7  E. 

6  23.4  E. 

16  17.2  E. 

23  11.0  E. 

31  5.5  E. 

• 

24  18.8  E. 

32  13.0  E. 

DIONE. 


d  h 
Jan.  1  4.6  E. 
3  22.3  E. 
6  16.0  E. 
9  9.6  E. 
12    3.3  E. 


Feb. 


d     b 

3    0.4  £. 

5  17.9  E. 

8  11.6  E. 
11  5.2  £. 
13  22.9  E. 


14 
17 
20 

25 


20.9  E. 
14.6  E. 

8.2  E. 

1.9  E. 
19.5  £. 


28  13.2  £.    Mar. 
31    6.7  £. 


16 
19 
22 
24 
27 


5 


16.5  £. 
10.2  £. 
3.8  £. 
21.5  E. 
15.1  E. 

8.8  E. 
2.4  E. 


d  h 
Mar.  7  20.1  E. 
10  13.7  E. 
13  7.4  E. 
16  0.9  E. 
18  18.7  E. 


Apr. 


21 
24 
26 
29 
1 


12.3  E. 
5.9  E. 
23.6  E. 
17.3  E. 
11.0  £. 


4    4.6  E. 
6  22.3  £. 


Apr. 


d     b 

9  15.9  E. 
12  9.6  E. 
15  3.2  E. 
17  20.9  £. 
20  14.6  E. 


May 


23 

26 

28 

1 

4 


8.3  E. 

1.9  E. 
19.6  E. 
13.3  E. 

7.0  E. 


d  b 
May  12  12.1  E. 
15  5.8  E. 
17  2:J.6  E. 
20  17.3  E. 
23  10.9  E. 


Nov. 


7    0.7  E. 
9  18.4  E. 


12 
14 
17 
20 
22 

25 

28 


0.8  E. 
18.5  E. 

12.1  E. 
5.8  E. 

23.5  E. 

17.2  E. 
11.0  E. 


d  b 
Deo.  1  4.7  E. 
3  22.4  E. 
6  16.1  E. 
9  9.8  E. 
12    3.5  E. 

14  21.2  E. 
17  14.9  E. 
20  8.6  E. 
2:J  2.3  E. 
25  20.1  E. 

28  1:J.7  E. 
31    7.3  E. 


d  b 

d  b 

d  b 

d  b 

d  b 

d  b 

Mar.  24  23.6  E. 

Apr.  14  12.9  E. 

May  5  2.1  E. 

May  25  15.4  E. 

Nov.  22  14.2  E. 

Dec.  13  3.6  E. 

26  8.5  E. 

15  21.8  E. 

6  11.0  E. 

27  0.3  E. 

23  23.1  E. 

14  12.4  E. 

27  17.5  E. 

17  6.6  E. 

7  19.9  E. 

28  9.3  E. 

25  7.9  E. 

15  21.2  E. 

29  2.4  E. 

18  15.5  E. 

9  4.8  E. 

29  18.2  E. 

26  16.8  E. 

17  6.1  E. 

30  11.2  E. 

20  0.3  E. 

10  13.6  E. 

31  3.0  £. 

28  1.7  E. 

18  15.0  E. 

31  20.1  E. 

21  9.2  E. 

11  22.5  E. 

Nov.  8  21.2  E. 

29  10.7  E. 

19  23.9  E. 

Apr.  2  5.0  E. 

22  18.1  E. 

13  7.4  E. 

10  6.1  £. 

30  19.6  E. 

21  8.8  E. 

3  13.8  E. 

24  3.1  E. 

14  16.2  E. 

11  14.9  E. 

Dec.  2  4.4  E. 

22  17.6  E. 

4  22.7  E. 

25  12.0  E. 

16  1.2  E. 

12  23.8  E. 

3  13.3  E. 

24  2.5  E. 

6  7.5  E. 

26  20.8  E. 

17  10.0  EJ. 

14  8.7  E. 

4  22.2  E. 

25  11.4  E. 

7  16.4  E. 

28  5.7  E. 

18  18.9  E. 

15  17.7  E. 

6  7.1  E. 

26  20.4  E. 

9  1.3  E. 

29  14.6  E. 

20  3.8  E. 

17  2.6  E. 

7  16.0  E. 

28  5.3  E. 

10  10.3  E. 

30  23.5  E. 

21  12.7  E. 

18  11.4  £. 

9  0.8  E. 

29  14.2  E. 

11  19.2  E. 

May  2  8.4  E. 

22  21.6  £. 

19  20.3  E. 

10  9.7  £. 

30  23.0  E. 

13  4.0  E. 

3  17.2  E. 

24  6.4  E. 

21  5.2  £. 

11  18.6  £. 

32  7.9  £. 
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RHEA. 

TIT 

AN. 

d 

HYPERK 

)N. 

d       h 

j             d      h 

d      h 

a      h 

h 

d       h 

Jan.     3    12.1  £. 

Apr.  21    19.7  E. 

Jan.   3    8. 11.      Apr.   8  16.6  I. 

Jan.    2    0.4  1.      May  9  22.6  I.     1 

8      0.5  E. 

,  26     8.1  E. 

7    7.6  W.            12  16.1  W. 

7    8.4  W.  , 

15    6.5  W. 

12    12.8  E. 

30    20.6  E. 

11    7.0  S.              16  15.6  8. 

12  16.3  S.    ! 

20  14.4  8. 

17      1.1  E. 

May  5     9.0  E. 

15    6.4  £.              20  15.3  £. 

18    0.2  E. 

25  22.5  E. 

21    13.5  E. 

9   21.4  E. 

19    5.8  I.               24  15.0  I. 

Z\    8.11. 

31    6.4  1. 

26      1.8  E. 

14    10.0  E. 

23    5.2  W. 

28  14.6  W. 

28  16.0  W.  '  June  5  14.3  W.  1 

30    14.0  £. 

18   22.5  E. 

27    4.6  8. 

May  2  14.2  8. 

Feb.  3    0  0  8.    i 

10  22.2  8. 

Feb.    4      2.3  E. 

23    10.9  E. 

31    4.0  E. 

6  13.9  E. 

8    7.7  E. 

16    6.4  E. 

8    14.7  E. 

27    23.5  E. 

Feb.  4    3.3  1. 

10  13.7  I. 

13  15.5  I. 

21  14.31. 

13      2.9  E. 

June  1    12.4  E. 

8    2,5  W. 

14  13.5  W. 

1«  23.3  W.  1 

26  22  3  W. 

17    15.2  E. 

Nov.  2     7.5  E. 

12    1.8  8. 

Nov.  10  19.2  8. 

24    7.3  8.      Oct.  20  2.3.1  E.    1 

22      3.5  E. 

6    20.1  E. 

16    LIE. 

14  19.2  E. 

Mar.  1  15.4  E.   ' 

26    7.3  1. 

26    15.7  E. 

11      8.6  E. 

20    0.4  I. 

18  19.1  I. 

6  2:5.2  I.     ' 

31  15.4  W. 

Mar.    3      4.0  E. 

15   21.2  E. 

23  23.6  W. 

22  19.1  W. 

12    7.0  W.    Nov.  5  23.6  8.     1 

7    16.4  E. 

20     9.7  E. 

27  22.8  S.              26  19.0  S. 

17  15.1  S. 

11    7.5  E. 

12      4.6  E. 

24    22.2  E. 

Mar.  3  22.1  E. 

30  19.0  E. 

22  23.1  E. 

16  15.4  I. 

16    17.0  E. 

29    10.7  E. 

7  21.4  I. 

Dec.   4  18.8  I. 

28    6.91. 

21  2;i.5  W. 

21      5.4  E. 

Dec.  3   t3.2E. 

11  20.7  W. 

8  18.6  W. 

Apr.   2  14.8  W. 

27    7.5  8. 

25    17.7  E. 

8    11.6  E. 

15  20.0  8.               12  18.4  8. 

7  22.8  8.      Dec.   2  15.4  E.    | 

30      6.0  E. 

13     0.0  E. 

19  19.4  E.              16  IH.3  E. 

13    6.9  E. 

7  2:i.3  I. 

Apr.    3    18.4  E. 

17    12.5  E. 

23  18.8  I. 

20  18.0  I. 

18  14.7  I. 

13    7.3  W. 

8      6.6  E. 

22     0.9  E. 

27  18.2  W. 

24  17.8  W. 

2;J  22.6  W. 

18  15.3  8. 

12    19.0  E. 

26    13.4  £. 

31  17.7  S. 

28  17.6  S. 

29    6.6  S. 

2:i  23.2  E. 

17      7.4  E. 

31     1.7  E. 

Apr.    4  17.1  E. 

32  17.5  E. 

May  4  14.7  E. 

29    7.11. 

(  lVe9t  ICUmgaiian    . 

.  I  January     3  <  March  21  1  June        9  ■  August       29 

November  18 

jLT^vTnaJ  ^''P^^f'^^^V**^^^^  .1  January  22    April    10  j  Jane      29    8eptenil>er  IH 
'^^^^^^^^  East  Elongation    .      .' February  10    April    30  1  July       19    October        9 

Decern  t>er   8 

Decomlier  28 

llnj 

ferior  Conjunction    .    March        2  i  May     20 

Angus 

t    9    October      29 

JRN'S  RINGS. 

u' 

1 

T 

HE  APPARENT  ELEMEN 

TS  OP  SATl 

a 

6 

1 
P 

/ 

I' 

ti 

1 

Inclination  of    >    The  Elevation 

The  Elevation 

Earth's  Longitude  ftt>ni  Satam 

Greenwich          Cater     ,     Onter 
Mean         '    Miyor        Minor 
Noon.              A  sill.          Axis. 

Northern              of  the  Earth 
Semi-Minor              above  the 

of  the  San 
above  the 

counted  on  Plane  of  Ring 
from  the  Kiiic's  As- 
cending Node  on 

Axis  to  Circle          Plane  of  the            Plane  of  the 
of  Declination              Rinc                      Kinx. 

f 
43!50 

6.16 

ft 

tHQ  Xorth 
to  East. 

Eqnator. 
2H?  30.6 

Ecliptic. 
167°  58.5 

Jan.       0 

O          t 

—  6    9.4 

O           > 

—    8    8.1 

—  10  17.4 

20 

44.66 

6.91 

—  6  14.9 

—    H  53.9 

—    9  ,59.4 

209  12.5 

166  40.2 

Feb.      9 

45.31 

7.53 

—  6  20.0 

—    9  33.7 

—    9  41.3 

208    2.1 

165  29.9 

Mar.      1 

45.29  '       7.96  | 

—  6  24.3 

—  10    7,0 

—    9  23.2 

207     0.5 

164  28.3 

21 

44.63 

8.15 

—  6  28.1 

—  10  31.4 

—    9    5.0 

206    6.1 

163  33.8 

Apr.     10 

43.46 

8.22 

—  6  31.2 

—  10  54.2 

—    8  46.8 

205  1.5.3 

162  43.1 

30 

41.85 

8.20 

—  6  33.7 

—  11  15.3 

—    8  2W.6 

204  34.4 

162    2.4 

May    20 

40.53 

7.95 

—  6  32.1 

—  11  1H.5 

—    8  10.3 

2(*5    4.5 

162  :«.l 

t    June     9 

39.15 

7.31 

—  6  28.4 

—  10  46.1 

—    7  52.0 

205  .57.2 

163  2li.O 

29 

38.00  '    .  6.45 

—  6  22.7 

—    9  45.9 

—    7  33,6 

207  19.8 

164  4^..( 

July     19 

37.13 

5.65 

—  6  14.7 

—    8  44.8          —    7  15.2 

209  22.3 

166  50.7 

Aug.      8 

36..'i9          4.89  1 

—  6    5.6 

—    7  41.1          —    6  56.7 

211  25.7 

16H  :,4. 1 

28          36.37          4.17 

—  5  55.7 

—    6  35.2  !        -    6  :5H.2 

213  30.0 

170  .V.4 

Sept.    17          36.51          3.50 

—  5  45.0 

—    5  30.5  !        —    6  19.7 

215  34.8 

173    3.3 

Oct.       7          36.98  ;       2.87 

—  5  34.9 

-    4  27.0  !        —    6    1.2 

217  39.9 

175    H.3 

27          37.79  ■       2.27 

—  5  25.5 

—    3  24.7          —    5  42.6 

219  45.3 

177  14.0 

Nov.     16          :K90          1.84 

—  5  18.4 

—    2  42.6  :        —    5  24.0 

221  25.9 

178  .54.H 

Dec.       6          40.24          1.62 

—  5  13.0 

—    2  1K2          —    5    5.4 

222  :W.6 

179  59.6 

26          41.71          1.55 

—  5  10.6 

—    2    7.5  .        —    4  46.9          222  39.6 

180    8.4 

31          42.07          1.58 

—  5  10.7          —    2    9  0          -     4  42.2  ,       222  39.7 

IHO    8.0 

The  factor  to  be  multiplied  by  a  and  b  to  obtain  the  axt*«  of — 

,                          The  inner  ellipw*  of  the  outer  ring      -  O.hhoi            log  factor  -=  9.9445 

The  outer  ellipue  of  the  inner  ring          O.KW           log  factor    -  9  9:M4 

The  inner  ellipne  of  the  inner  ring     _  0.66.V)            log  factor  —  9  822H 

The  inner  ellipne  of  the  dnskv  ring    -  0.5486            log  fa«*tor  —  9.7392 

yoTS.^The  neiemtivo  sifoi  of  1  indicates  that  the  visible  surface  of  the  riii|{  is  the  sonthem 

one. 
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SATELLITES  OF  URANUS,   1890. 


s 

.          1 

■ 

Date.     Position       App.  Diatanoes. 
Angle.       Ariel.     TTmbiiel. 

i 

/   \  iX  \      \     \             !)•*•.     Poaltion       App. I>i8tancee. 

1             I       \ '      \  \        \  -  A   ""                    Angle.     TitanU.      Oberon. 

Jan.  16,    1L2         14"4         20.0      \     \      \  L-^V'V^^      ^^     ^       '^^'  ^^'    ^^^^         ^^'^         *^'^ 
Mar.  30,     11.6         15.1         21.0    \\-^\\       \          \       \     '       Mar.  30,    11.6         34.6          46.2 

Jaue30,    12.3          14.5         20.2  -^^y      \\    l\     / 

/ 

\ 

June  30,    12.3         33.1         44J3 

1 

APPABENT  ORBITS  OF  THE  SATELLITES  OF  UBANUS  IK  1890,                        , 

AS  SEEN  IN  AN  INVEBTING  TELESCOPE,                                             \ 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

North. 

South. 

North. 

South. 

North. 

South. 

North  and  South. 

d     h 

Jan.  16    9.2 

23  22.6 

31  12.1 

Feb.     8    1.6 

15  15.0 

d     h 

Jan.  20    3.9 

27  17.4 

Feb.     4    6.8 

11  20.3 

19    9.7 

d     h 

Jan.  18    1.5 

26    8.4 

Feb.     3  15.3 

11  22.2 

20    5.2 

d     h 

Jan.   15  23.8 

24    6.7 

Feb.     1  13.6 

9  20.5 

18    3.4 

d    h 
Jan.  12    1.9 
20  18.9 

29  n.8 

Feb.     7    4.7 
15  21.7 

d      h 

Jan.   16  10.4 

25    3.3 

Fob.     2  20.3 

11  13.2 

20    6.2 

d     h 

Jan.  12  22.6   S., 

19  16.2  N. 

26    9.7    S. 

Feb.   2    3.3  N. 

8  20.9    S, 

23    4.5 
Mar.    2  17.9 
10    7.4 
17  20.8 
25  10.3 

26  23.2 
Mar.    6  12.7 
14    2.1 
21  15.6 
29    5.0 

28  12.1 

Mar.    8  19.0 

17    1.9 

25    8.8 

Apr.     2  15.7 

26  10.3 
Mar.    6  17.2 
15    0.1 
23    7.0 
31  14.0 

24  14.6 
Mar.    5    7.6 
14    0.5 
22  17.5 
31  10.5 

28  %\,l 

Mar.    9  16.1 

18    9.0 

27    2.0 

Apr.     4  18.9 

'15  14.4  N. 

22    8.0   8. 

Mar.   1    1.6  N. 

7  19.2   S. 

14  12.7  N. 

Apr.     1  23.8 

9  13.2 

17    2.7 

24  16.2 

May     2    5.6 

Apr.     5  18.5 
13    7.9 
20  21.4 
28  10.9 

May     6    0.4 

10  22.6 
19    5.6 
27  12.5 
May     5  19.5 
14    2.4 

Apr.     8  20.9 
17    3.8 
25  10.8 

May     3  17.7 
12    0.6 

Apr.     9    3.4 
17  20.4 
26  13.3 

May    5    6.3 
13  23.3 

13  11.9 
22    4.8 
30  21.8 
May     9  14.8 
18    7.7 

21     6.3    8. 
27  23.9  N. 
Apr.    3  17.5   8.' 
10  11.1  N. 
17    4.6   8. 

9  19.1 

17    8.6 

24  22.1 

Joue    1  11.6 

9    1.1 

13  13.9 
21    3.4 
28  16.9 
Jane    5    6.3 
12  19.8 

22    9.3 
30  16.3 
June    7  23.2 
16    6.2 
24  13.1 

20    7.6 
28  14.5 
June   5  21.5 
14    4.4 
22  11.4 

22  16.2 
31    9.2 
June   9    2.2 
17  19.2 
26  12.2 

27    0.7 
June    4  17.7 
13  10.7 
22    3.7 
30  20.7 

23  22.2  N.' 
30  15.8   S. 
May    7    9.3  N.' 
14    2.9   8. 
20  20.5  N.l 

16  14.6 

24    4.1 

July     1  17.6 

9    7.1 

16  20.6 

20    9.3 
27  22.8 
July    5  12.3 
13    1.8 
20  15.4 

July    2  20.1 
11    3.0 
19  10.0 
27  17.0 

Aufc.    4  23.9 

30  18.4 

July    9    1.3 

17    8.3 

25  15.2 

AuR.    2  22.1 

July    5    5.2 
13  22.3 
22  15.3 
31    8.4 

Aug.    9    1.4 

July     9  13.7 
18    6.7 
26  2:^.7 

Anir.    4  16.7 
13    9.8 

27  14.1    8. 
June  3    7.7  N. 
10    1.3   S. 
16  18.9  N. 
23  12.5    8. 

d      b                                                                     d       h 
Period  of  Ariel,             2    12.489                    Period  of  Titania,         8    16.942 
Period  of  Umbriel,        4      3.460                     Period  of  Oberon,        13    1L119 

H'OTB.'For  Ariel  only  eyeiy  third  elongation  is  given,  and  for  TJmbiiel  eyery  alternate  one.    The  intermediate  ones 
may  be  found  by  adding  mnlttplea  of  the  period  of  &e  aateliite. 

SATELLITE  OF  NEPTUNE,   1890. 
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Ani^aw 


Apparani 


Jan.    29, 

237.6 

n 

16.6 

Oct.      8, 

241.5 

1&8 

Not.    24, 

240^ 

16.8 

APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1890, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  QRKATE8T  ELONGATION. 

VoiihEMt 

South  WmI 

North  EMt 

South  Wast 

North  BMt. 

South  WMt. 

d     h 

d     h 

d     h 

d     h 

d     h 

d      b 

Jan.      2  15.8 

Jan. 

5  14.3 

Ang.    31  12.3 

Sept.     3  10.9 

Oct. 

29    7.4 

Not.      1    6.0 

8  12.9 

11  11.4 

Sept.     6    9.4 

9  ao 

Not. 

4    4.6 

7    3.1 

14    9.9 

17    8.5 

12    6.6 

15    5.1 

10    1.7 

13    0.2 

20    7.0 

23    5.5 

18    3.7 

21    2.2 
26  23.3 

15  22.8 

18  21.3 

26    4.1 

29    2.6 

24    0.9 

21  19.9 

24  18.5 

Feb.      1    1.2 

Feb. 

3  23.7 

29  21.9 

Oct.      2  20.4 

27  17.0 

30  15.6 

6  22.2 

9  20.8 

Oct.       5  19.0 

8  17.6 

Dec. 

3  14.1 

Dec.      6  12.7 

12  19.3 

15  17.8 

11  16.1 

14  14.7 

9  11.2 

12    9.8 

18  16.4 

21  14.9 

17  13.2 

20  11.8 

15    8.4 

18    6.9 

24  13.4 

27  12.0 

23  10.3 

26    8.9 

21    5.5 

24    4.0 

Mar.     2  10.5 

Mar. 

5    9.0 

27    2.6 

30    1.1 

The  abore  times  ore  those  of  each  paaaage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  the  apnis  last  passed  through,  remembering  that  the  radius  rector  of  the  satellite 
equal  areas  in  equal  times. 


Period  of  the  satellite  of  Neptune,  S*  91^045. 

In  the  above  diagrams,  the  central  otrele  reprsaents  the  planet,  and  is  on  the  same  scale 
the  orbita. 
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PHENOMENA,   189a 


WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


(I      li      in 

Jan.  1  J4  - 
1  15  43 
1  22    - 

9    9  47 

9  12  39 
13    8    - 

13  14  54 

14  12  24 

15  11    8 

16  2    - 

18  16  12 

19  15    - 

19  16  47 

19  18  a3 

20  I     - 

21  4  38 

29  0  34 

29  1     4 

30  4    - 
30  8  3.3 

Feb.  5  7- 
5  12  29 
9  6- 
9  19    - 

9  21   14 

10  II     - 

11  22    - 
16  13  21  I  6 


0      in  Perihelion. 

(JW3> m-h    15 

9      "«8 

6h  l> h-  3  8 

d       greatest  clong.  E.    18  51 

<$  §  J) §—    436 

6  i  D ?  —    3  12 

g       in  8 

n  ©  O 

6  9  21 9-027 

g       Statioiiaiy. 

6  2ll> JH-h   132 

<$  9  J).  .  .  .  .  .  .   9-f-   1   9 

^       ill  Perihelion. 
<55D 5-h5  19 

<5   5  O  Inferior. 

6^  i> y;-4-  1  3 

§       Stationary. 

^       greatest  Hel.  Lat.  N. 

9       in  Aphelion. 
6  h  1> >2—    253 

a  ^O 

9       Stationary. 


i 


Stationary. 


5-   428 


i 


—   22 
2   5 


16  19  42 

17  17  55 

18  11     - 

18  15  45 

19  17    - 

22  19  52 

23  5    - 
25  8  34 

27  19    - 

Mar.    4  11     - 

4  15    3 

5  1     - 


<55D g-h350 

6  9  OSuiierior. 

8  >zO 

6  9  D 9-4-  3  6 


n  V0 

5       in?S 

$       gi-eatest  elong.  W.  26  50 
6^  1> W-4-    0  51 


9       greatest  Hel.  Lat.  S. 
6  i  i^  Scorpii.  ..^-4-0    8 

6hl>, .    h-   244 

^       in  Aphelion. 


9 
12 


1  42 


2  13 


<5$D §—  4  14 

6  S  1> d—  058 

16    7     \'6Ji[l> ji:-4-  2  36 

<58D g-h  239 


18  17  24 


19  22  25 

20  14  48 

24  18  16 

25  10  22 

31  20  20 

Apr.    5    6  49 

8  14  14 


O      enters  Y,  Spring  coin. 

<$9D 94-4    4 

<J  W  D ^  -4-    0  34 

g        greatest  Hel.  Lat.  S. 

6  h  1> h  -   2  48 

<$SD S-49 

<J   S  O  ^»|>erior. 


d 

h 

m 

Apr.  8 

19  23 

12  20 

3 

13  10  22 

•  14 

0 

— 

18 

0 

__ 

19 

11 

9 

19 

18  51 

21 

4  52 

22 

7 

^^ 

23 

1 

12 

25 

1 

29 

25 

11 

2 

28  2  11 

28  7  45 

28  8    - 

30  13    - 

May    2  13  15 

3  4  :ui 

4  16    - 

5  20    - 

6  3    8 
9  14    - 

10    5  48 

17  16    - 

18  5    - 

18  14  54 

19  7  25 

20  3    1 

21  19    7 

24  20    - 

25  II  22 

27  2    9 

28  14    - 

29  12    7 

29  20  56 

30  14    - 


Hi 


6 
8 


O 


inQ 


I 


O  t 

045 


-4-3    8 


g       in  Perihelion. 

<?  5  J> 5 

<J  9  D 9 

<$  y  J> "$ 


455 

3  14 
021 


'6 


$  Stationary. 

i  ill  8 

9  ii^b6 

5  9 


5H-   2    4 


June 


I  0  - 
1  23  32 
4  14  - 
6  13    9 

9  21    - 
10  15    - 

14  19  38 

15  0  35 

16  -  - 
19  10  56 

19  II  40 

20  18  39 

21  9  37 
21  22  11 
23  13    - 


6\1> >z—  3    I 

9       greatest  Hel.  Lat.  N.    • 
\l       Stationary. 

6  &  J> S—  4  15 

<$5W 5-4-    4  14 

<5?W 9-H    2    2 

^       grenteiit  elong.  E.   21  18 


6  i  1> 
(J  5  9 

62tl> 


1 


1  44 
1  45 
3  24 


9       Stationary. 

<$WJ> VH-    0  13 

<J5D tf-4-    1 42 

<$  9  D 9H-    I    9 

a       in  8 
6  WO 
6  h  1> h—  3  15 

g  <JO 

9       in  Perihelion. 
6  §  ©Inferior. 

<?|j> S-   4  24 

21      Stationary. 

^       in  Aphelion. 

6  S  D ^—356 

^       nearest  to  the  Earth. 

6jil> 21-^   326 

<J8W g—   238 

§       Stationary. 

<J  W  J> VH-    0   8 

<J  g  J> g—   234 

0      eclipsed,  invis.  at  Wash. 

6  9  1> 9-    118 

9       greatest  Hel.  Lat  N. 
O      enters  2B,  Summer  com. 

y       greatest  Hel.  Lat.  8. 

6hl> 12-324 

{;       greatest  eloitg.  W.  22  20 


PHENOMENA,   1890. 
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WASHINGTON  MEAN  TIME. 


PLANETARY    C0N8TELLATI0KS. 


d 

June  26 
28 
30 

July    2 

3 

4 

10 

12 

14 
15 
15 
16 

19 
19 
22 
2:? 

25 

26 
«) 
31 

Aug.    8 

9 

14 

15 

16 
17 
18 
19 

2;) 
27 
27 

29 

30 

Sept    1 

2 

4 

9 
12 
15 
16 

16 
17 
17 
17 

21 
21 
22 
23 

23 
26 
27 


h     III 

5    8 

21  20 

4  - 

11  - 

I 

19  13! 
2    - 
9  37 

7  7 

13  - 
0    - 

14  22 

23  28 

9  57 

15  31 

5  II 

13  10 

6  58 

12  25 ' 

19  »)' 

0  50 

14  12 

11  4H 
14  41 

22  22 . 

I 

18  52 
18  'Zi ! 

16  12 

21  I 

17  8 
6  :)2 

23  - 

13  - 

2  - 

18  - 
16    - 

22  - 

3  - 
11  21 

6  2S) 

1  - 

5  20 

8  52 
11  tii 

23  - 

4  - 

4  56 

9  6 

11  - 

12  49 

20  - 

19  - 


Stationary, 
in  Aphelion. 


—  4  26 

—  532 


6  2tl> 2jf4-  3  12 

^       Stationary. 

<J  W  3> V-*-  0    I 

a  SO. 

\i       ill  Perihelion. 

<J  5  3> »—  1    5 

6  9  h 9—  0   6 

6hD h—  328 

6  9  D 9—  346 

<J  y  O  Superior. 

6  $)T> S—  *i^ 

Q       i;matc8t  Hel.  Lat.  N. 

6  }  1> i-  528 

6  21  ]> ^-f-  851 

<$  <*'•  J) W  —  0  18 

<JSh 5—  034 

9      ""0 

6  hD h—  330 

<J»J) 5-  5 17 

5       in  8 

6  9  T> ?-  536 

<«  S  J> I—  4   5 


iP 


0       HI  A|)hcHon. 


—   3  52 
-H   2  40 


6  hO 

6  9lb 9-26 

t}       groatCHt  olong.  E.  27    5 
<J  W  J) W^   0  31 

t|7       Stationar}'. 

<J  >Z  J) h"   333 

<JSJ) 5—   9 10 

y       ^^tationary. 

6  &1> 5-   350 

9       greatest  llel.  Lat.  8. 

6  9  1> 9-   6  12 

9       in  Aphelion. 

□  (f  o 

6ll> ^-144 

0      entent  ^  Autumn  com. 
9       groateMt  clong.  C.    46  34 

6  2ll> jy-+-    2  45 

^      greiiteof  Hel.  Lat  S. 
Jyf      Stationary. 


d  h  m 

Sept  29  1  55 
Oct  2  6  10 

6  8  53 

7  11  - 

10  0  50 
10  11  11 

10  2:?  - 

11  14*13 

13  15  1 

14  13  - 
16  19  43 
19  19  26 

19  19  31 

20  20  28 

20  22  25 

21  6  17 

2(J  9  - 

28  20  - 
2i)  14  51 

30  13  40 

Nov.  6  14  9 

10  2  24 

11  13  35 
13  4  - 

13  5  44 

13  17  33 

14  0  6 

16  10  21 

17  6  46 
17  10  52 
23  2:J  - 

25  22  37 

26  23  - 

29  2  21 
Dec.  3  11  16 

4  2  3 

5  18  15 

7  14  40 

8  7- 

10  13  27 

11  -  - 

12  11  41 
14  7  51 
14  21  - 

16  3  20 

21  3  18 

23  4  46 

23  8  - 

27  19  - 

28  0  - 

31  2  - 
31  11  1 


<J  S  O  Inferior. 

6W1> V—  0  45 

(f   Stationary. 

6  hl> h—  3  40 

9       p-eatent  Htfl.  Lat  S. 
y       in  Perihelion. 
<Jg3) g—   3  56 

6  &  1> <S—   339 

$       groatent  clong.  W.  18  10 

6  9  1> 9-    544 

6  f  1> ^4-033 


6  SO 
62ll> 


jy-h   3   3 

in  Perihelion, 
grpatest  Hel.  Lat.  N. 


9       greate^it  hrilliancy. 
6  ^'  T> V  —    0  53 

<JS6  ...r. ..  54-   1   4 


6hl> h  —  3  46 

6  $>!> 5—  3  3:J 

<5  5  J> S-  221 

9       Stationary. 


6  i^ ^-059 

5       in  8 

6  9  1> 9-42 

6  5  O  Superior. 

6  7ll> Jy-+-    325 

6  i  1> ^4-239 

5       in  Aphelion. 

<J  y^  J) V  —   0  51 

<J59 84-  0  10 

3  9©  Inferior. 

6hl> h-  344 

9       inQ 
<J  $  J) S  —   3  30 

D  >iO 

6  9  1> 94-    0  36 

0      ecliiiaed,  in  vis.  at  Waali. 

<J  »  3> 5-08:1 

b       {rreatetit  liel.  Lni.  S. 

6  7n> 11-^   344 

6  ii> <?-t-  4 '4 

0      entenj  "^^  Winter  com. 

<J  W  3) V  —   0  47 

9       Stationary. 


? 


icreatest  elongr.  K.    19  38 

Stationary. 

in  Perihelion. 


)tation< 
n  Perid 
6hl> h—  332 


488 


OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

( North  Latitudes  and  West  Longitudi 

5«  are  Considered  Positioe.) 

TW^  ^^ 

Latitode. 

Bddaotion 
to 

Log^. 

Longitade                            1 

Place. 

Oeocenttio 

Latitade. 

From  WaehiDgton. 

From  Grecmwicb.     1 

Abo 

+  ecT  26  56.8 

.^^ 

/     // 
9  53.5 

9.998902 

h     m      a 

-  6  37  18.45 

M^A 

h    m      a 

129    6.41 

Adelaide  . 

-  34  55  33.8 

+ 

10  47.6 

9.999527 

- 14  22  32.34 

— 

9  14  20.30 

Albany 

+  42  39  49.5 

n  28.2 

9.999336 

-  0  13  12.39 

+ 

4  54  59.65 

Alfred  (N.  Y.)  . 

+  42  15  19.8 

— 

]]  87.2 

9.999346 

+  0    2  55.00 

+ 

5  11.  7.04 

j  Algier 

+  36  45    2.7 

— 

11     1.6 

9.999483 

-  5  20  23.43 



0  12  11.39 

Allegheny 

+  40  27  41.6 

<— 

n  21.6 

9.999391 

+  0  11  50.89 

+ 

5  20    2.93 

Altona 

+  53  32  45.3 

— 

11    0.8 

9.999063 

-  5  47  58.39 

— 

Q  39  46.35 

Amherst  . 

-h  42  22  17.1 

— 

11  27.5 

9.999343 

-  0  18    7.37 

+ 

4  50    4.67 

Annapolis 

+  38  58  53.5 

— 

11  15.0 

9.999428 

-  0    2  15.60 

+ 

5    5  56.44 

Ann  Arbor 

+  42  16  48.0 

— 

11  27.3 

9.999346 

4-   0  26  43.10 

+ 

5  34  55.14 

Arcetri     . 

+  43  45  14.4 

^_ 

11  29.9 

9.999308 

-  5  53  15.15 

— . 

0  45    3.11 

Armagh  . 

+  54  21  12.7 

— 

10  54.9 

9.999043 

-  4  41  36.54 

+ 

0  26  35.5 

Athens 

+  37  58  20.0 

— 

11    9.4 

9.999453 

-  6  43    7.74 



1  34  55.7 

Beloit 

+  42  30    9.0 

— 

n  27.8 

9.999340 

+  0  47  55.26 

+ 

5  56    7.30 

Berlin 

+  52  30  16.7 

— 

11    7.7 

9.9?)9088 

-  6    1  46.95 

— 

0  53  34.91 

Berne 

+  46  57     8.7 

—^ 

n  29.2 

9.999227 

—  5  37  58.04 

^ 

0  29  46.0 

Bethlehem 

+  40  36  23.9 

— 

U  22.2 

9.999388 

-  0    6  40.19 

+ 

5    1  31.85 

Birr  Castle 

+  53    5  47.0 

-~ 

11    3.9 

9.999074 

-  4  36  31.14 

+ 

0  31  40.9 

Bologna   . 

+  44  29  47.0 

— 

ii  30.5 

9.999289 

-  5  53  36.64 



0  45  24.6 

Bonn 

+  50  43  45.0 

— 

11  17.3 

9.999132 

-  5  36  35^3 



0  28  23.29 

Bordeaux 

+  44  50  16.7 

^_ 

11  30.7 

9.999281 

-  5    6    6.60 

+ 

0    2    5.44 

Bothkamp 

-f  54  12    9.6 

— 

10  56.0 

9.999047 

-  5  48  42.84 



0  40  30.8 

Breslau     . 

+  51     6  56.5 

— 

11  15.4 

9.999122 

-  6  16  20.75 



1    8    8.71 

Brussels  . 

-f  50  51   10.5 

— 

11  16.8 

9.999129 

-  5  25  40.64 



0  17  28.6 

Cambridge  {England) 

-f  52  12  51.6 

— 

11     9.4 

9.999095 

-  5    8  34.79 



0    0  22.75 

1 

Cambridge  {Mass.)  . 

+  42  22  47.6 

_ 

11  27.6 

9.999343 

-  0  23  41.05 

+ 

4  44  30.99 

Cape  of  Good  Hope  . 

-  33  56     3.4 

+ 

10  39.0 

9.999550 

-  6  22    6.78 



1  13  64.74 

Chapul  tepee 

+  19  25  17.5 

7  12.0 

9.999841 

+   1  28  26.20 

+ 

6  36  38.24 

Charkow  . 

+  50    0  10.2 

— 

11  20.5 

9.999150 

-  7  33    6.74 



2  24  54.7 

Chicago   . 

-f  41  50     1.0 

— 

11  2G.2 

9.999357 

+  0  42  15.02 

+ 

5  50  27.06 

Christian  ia 

-h  59  54  43.7 

^^ 

10    0.2 

9.998914 

-  5  51    5.89 

_ 

0  42  53.85 

Cincinnati  {New  Ohs.) 

+  39    8  19.5 

— 

11  15.8 

9.999424 

+  0  29  29.25 

+ 

5  37  41.29 

Cincinnati  {Old  Ohs.) 

-f  39     6  26.5 

— 

11  15.6 

9.999425 

+  0  29  47.01 

+ 

5  37  69.05 

Clinton     . 

+  43     3  17.0 

-^ 

1 1  28.9 

9.999326 

-  0    6  34.65 

+ 

5    1  37.39 

Coimbra  . 

+  40  12  25.8 

— 

11  20.6 

9.999398 

-  4  34  37.54 

+ 

0  33  34.6 

Copenhagen 

+  55  41   13.6 

^— 

10  43.9 

9.999011 

—  5  58  30.96 

— 

0  50  18.92 

Cordoba  . 

-  31  25  15.5 

+ 

10  13.5 

9.999608 

-  0  51  23.84 

+ 

4  16  48.2 

Cracow    . 

+  50    3  50.0 

11  20.3 

9.999149 

-  6  28    2.41 

^ 

1  19  50.37 

Dantzig    . 

+  54  21   18.0 

— 

10  54.9 

9.999043 

—  6  22  51.34 



1  14  39.3 

Dorpat 

+  58  22  47.4 

— 

10  17.6 

9.998948 

-  6  55    5.54 



1  46  53.5 

Dresden  . 

+  51     2  16.8 

_ 

11  15.8 

9.999124 

-  6    3    6.88 

— . 

0  54  64.84 

!  Dublin      . 

+  53  23  13 

— 

11     1.9 

9.999066 

-  4  42  50.04 

+ 

026  22 

'  Diisseldorf 

+  51   12  25 

— 

11  15.0 

9.999120 

-  5  35  17.04 



0  27    5 

.  Dun  Echt 

+  57     9  36 

— . 

10  30.2 

9.998977 

-  4  58  32.04 

+ 

0    9  40.0 

'  Durham   . 

+  54  46     6.2 

— 

10  51.6 

9.999033 

-  5    1  52.24 

+ 

0    6  19.8 

Edinburgh 

+  55  57  23.2 

^_ 

10  41.5 

9.999005 

^  4  55  28.99 

+ 

0  12  43.05 

j  Florence  . 

+  43  46    4.1 

— 

11  29.9 

9.999308 

-  5  53  13.54 

— 

0  45    1.6 

EPH  90—31—8 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  Wett  Longitudes  are  Considered  Positive.) 

Liitltiide. 

B«diietUni 
to 

I^«/>. 

Loimitade 

PImm. 

Oeooentrio 

LiOltade. 

Ptom  WMhiogton. 

From  OfMowleh.    1 

Geneva    . 

-f  46  li  58'.8 

^^ 

11  30.1 

9.999246 

b    m      ■ 

-  5  32  48.81 

^^^ 

h    m      ■ 

0  24  36.77 

Greorgetown 

-f  38  54  26/2 

— 

n  14.6 

9.999430 

4-  0    0    6.20 

+ 

5    8  18.24 

Glasgow  (Missouri) 

+  39  13  45.6 

— 

11  16.2 

9.999422 

+   1    3    5.93 

+ 

6  11  17.97 

Glasgow  {Scotland) 

-f  55  52  42.8 

— 

10  42.2 

9.999(M}o 

-  4  51    1.44 

+ 

0  17  10.6 

Gdttingen 

4-  51  31  47.9 

— 

11  13.3 

9.999112 

-  5  47  58.28 

— 

0  39  46.24 

Grotha 

• 

+  50  56  37.5 

^— 

11  16.3 

9.999127 

-  5  51    2.57 

_ 

0  42  50.53 

(jrreenwich 

1 

-f  51  28  38.4 

— 

II  13.6 

9.999113 

-  5    8  12.04 

0   0   0 

Hamburg 

>         < 

+  53  33    7.0 

— 

11    0.8 

9.999U62 

-  5  48    6.74 

— 

0  39  53.7 

Hanover  . 

> 

+  43  42  15 

'-^ 

11  29.8 

9  999309 

-  0  19    4.13 

+ 

4  49    7.91 

Hastings-on-Hudson 

+  40  59  25 

— 

11  23.6 

9.999378 

-  0  12  42.4 

+ 

4  55  29.64 

Haverford 

-h  40    0  40.1 

^— 

11  19.8 

9.999402 

-  0    6  59.34 

+ 

6    1  12.70 

Helsingfors 

+  60    9  43.3 

— 

9  57.1 

9.998909 

-  6  48    1.20 

1  39  49.16 

Hudson    . 

4-  41  14  42.6 

— 

1 1  24.4 

9.999371 

4-  0  17  32.12 

+ 

5  25  44.16 

Ipswich    . 
Karlsruhe 

+  52    0  33.0 

— 

11  11.0 

9.999100 

-  5  13    7.84 

— > 

0    4  55.80 

-h  49    0  29.6 

— 

1 1  24.2 

9.999175 

-  5  41  48.55 

— 

0  33  36.51 

Kasan 

+  55  47  24.2 

^ 

10  43.0 

9.999009 

-  8  M  40.94 

i... 

3  16  28.9 

Kew 

-f  51  28    6 

— 

11  13.6 

9.999114 

-  5    6  56.94 

+ 

0    1  15.1 

Kiel 

-f  54  20  29.7 

— 

10  55.0 

9.999043 

-  5  48  47.80 

..- 

0  40  35.76 

Kiew 

+  50  27  11.1 

— 

11  18.6 

9.999139 

-  7  10  12.68  *  - 

2    2    0.64 

Kftnif^Mberg 

+  54  42  50.6 

— 

10  5'2.0 

9.999034 

-  6  30  10.95    - 

1  21  58.91 

Kremsmiinster 

4-  48     3  23.7 

__ 

11  87.0 

9.999199 

-  6    4  44.24  '  - 

0  56  32.2 

L'^'dtMi 

-f  52    9  20.0 

.. 

11    9.8 

9.999097 

-  5  26    8.39 

— 

0  17  56.35 

Leipzig    . 

+  51  20    6.3 

~— 

11  14.3 

9.999117 

-  5  57  46.06 

— 

0  49  34.02 

9                  %^ 

1  Ij(;yton 

4^  51  34  34 

— 

11  13.0 

9.999111 

-  5    8  11.17    4- 

0    0    0.87  1 

.  Lisbon  {MaritK 

i  Obs. 

) 

4-  38  42  17.6 

— 

II   13.S 

9.999435 

-  4  31  47.04  i  + 

0  36  25.0    . 

1 

Lisbon  (Royal  Obs.), 

+  38  42  31.3 

— 

11  13.6 

9.999435 

-  4  31  27.36  i  + 

0  36  44.68 

Liverjjool 

+  53  24     4 

— 

11     1.8 

9.999066 

-  4  55  54.84    + 

0  12  17.2 

'  Liibec 

4-  53  51  31.2 

— 

10  58.6 

9.V)99055 

-  5  50  57.59    - 

0  42  45.55 

1  Lund 

^  55  41  52.1 

^^^ 

10  43.8 

9.999011 

-  6    0  57.07    - 

0  52  45.03 

1  Lyons 

4-  45  41  40.0 

11  30.5 

9.999259 

-  5  27  19.90    - 

0  19    7.86 

Madison  . 

4-  43     4  37.0 

.^ 

1 1  U8.9 

9.999.325 

+  0  49  24.11    + 

5  57  36.15 

Mad  ras     . 

+  13    4    8.1 

— 

5    3.3 

9.999926 

-10  29  11.46    - 

5  20  59.42  < 

Madrid 

+  40  24  30.0 

_ 

11  21.4 

9.999393 

—  4  53  26.64 

+ 

0  14  45.4    1 

Munhoitn . 

4-49  29  11.0 

' 

1 1  22.5 

9.999163 

-  5  42    2.56 

— 

0  33  50.52 

Marburg  . 

+  50  48  46.9 

— 

11  16.9 

9.999130 

-  5  43  17.04    - 

0  35    5.0 

• 
Markre*'  . 

4-  54  10  31.8 

.. 

10  56.2 

9.999047 

-  4  34  23.64  .  + 

0:»48.4    , 

Marseilles 

4-  43  18  19.1 

.— 

1 1  29.3 

9.999320 

-  5  29  46.68  .  — 

0  21  34.64 

Melbourne 

-  37  49  53.3 

+ 

11     8.6 

9.9994.56 

-14  48    6.18    - 

9  39  54.14 

Mexico     . 

+  19  26     1.3 

7  12.2 

9.999840 

-f   1  28  14.63    4- 

6  36  26.67 

Milan 

4-  45  27  59.2 

— 

11  30.6 

9.999265 

-  5  44  58.01    - 

0  36  45.97 

Modena    . 

4-  44  38  52.8 

^_ 

11  30.6 

9.999285 

—  5  51  54.84 

0  43  42.8 

Montsouris 

4-  48  49  18.0 

—. 

1 1  24.8 

9.999180 

-  5  17  32.72 

— 

0    9  20.68 

1  Moscow    . 

4-  55  45  19.8 

— .. 

10  43.3 

9.999009 

-  7  38  28.94  !  — 

2  30  16.9 

Mount  Hamiltoi 

ri 

4-  37  20  23.5 

— . 

11     5.5 

9.999468 

-h  2  58  22.05 

+ 

8    6  34.09' 

1 

Munich 

-f  48    8  45.5 

— 

11  26.7 

9.999197 

-  5  54  38.17 

— 

0  46  26.13  1 

Naples 

1 

4-  40  51  45.4 

_ 

11  23.1 

9.999381 

-  6    5  12.94 

— > 

0  57    0.9 

Nashville 

-     — ■       ^  . 

_ 

4-  36    8  58.2 

— 

10  57.3 

9.999497 

+  0  38  55.931  4- 

5  47    7.97 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 

T  ^A.*A.       J  _ 

Beduction 
to 

▼  ^—    .#^ 

Longitude 

Place. 

Latitude. 

Greocentric 

Log/), 

Latitude. 

From  WaAhingtoii.     From  Greenwich. 

Natal 

-  29  50  4T0 

4-     9  55.2 

9.999642 

h     m      s 

-.  7  10  13.20 

ii     m      8 

-  2    2    1.16 

Neuchatel 

+  46  59  5L0 

—  n  29.1 

9.999226 

-  5  36    2.24 

-  0  27  50.2 

New  Haven 

-h  41  18  36.5 

—  ! I  24.6 

9.999370 

-  0  16  29.90 

4-4  51  42.14 

New  York  {Coluinb.  Colh) 

4-  40  45  23.1 

—  n  22.7 

9.999384 

-  0  12  18.40 

4-  4  55  53.64 

New  York  (Ruthebfurd) 

-f  40  43  48.5 

—  11  22.6 

9.999384 

-  0  12  15.00 

4-  4  55  57.0i 

Nice 

+  43  43  16.7 

—   11  29.8 

9.999309 

-  5  37  24.24    -  0  29  12.20  , 

NicolaefT . 

+  46  58  20.6 

—  1 1  29.2 

9.f)99226 

-  7  16    6.14    -  2    7  54.1 

Odessa     . 

-f  46  28  36 

—  11  29.8 

9.999239 

-  7  11  14.34,  -  2    3    2.3 

Ogden 

+  41  13    8.6 

—  11  24.3 

9.999372 

4-  2  19  47.62    4    7  27  59.56 

0-Gyalla . 

+  47  52  43.4 

—  11  27.4 

9.999204 

-  6  20  57.63 

-   1  12  45.59 

Olmiitz     . 

-h  49  35  43 

—  11  22.1 

9.999160 

-  6  17  14.64 

-   1    9    2.6 

Oxford  (Mississippi) 

+  34  22  12.6 

—  10  42.9 

9.999540 

4-  0  49  55.05    4-5  58    7.09 

Oxford  (Radcliffe)     . 

-h  51  45  36.0 

—  11   12.0 

9.999106 

-  5    3    9.44 ,  4-  0    5    2.6 

Oxford  (University)  . 

-h  51  45  34.2 

—  11   12.0 

9.999106 

-  5.  3  11.64    4-0    5    0.40, 

Padua 

+  45  24    2.5 

—  11  30.6 

9.99i>266 

-  5  55  41.17    -  0  47  29.13' 

Palermo  . 

-1-38     6  44 

—   11  10.2 

9.999449 

—  6     1  37.04 

-  0  53  25.0 

Paramatta 

-  33  48  49.8 

4-   10  37.8 

9.999553 

-15  12  18.24 

-10    4    6.2 

Paris 

+  48  50  11.8 

—   11  24.8 

9.99<H79 

-  5  17  32.99 

-  0    9  20.95  , 

Philadelphia     . 

4-  39  57     7.5 

—  11  19.5 

9.999404 

~  0    7  33.58 

4-  5    0  38.46 

Plonsk 

-f  52  37  40.0 

—  11    6.9 

9.999085 

-   6  29  44.05 

-   1  21  32.01 ; 

1 

Pola 

+  44  51  49.0 

—  11  30.6 

9.999280 

-  6    3  35.22 

-  0  55  23.18 

Portsmouth 

-f  50  48     3.0 

—   11  17.0 

9.999130 

-  5    3  48.14 

4-  0    4  23.90 

Potsdam  . 

-f  52  22  56 

—  11    8.4 

9.990091 

—  6    0  29.04 

—  0  52  17 

Poughkeepsie   . 

+  41  41   18 

—  11  25.8 

9.999360 

-  0  12  38.44 

4-  4  55  33.6 

Prague     . 

+  50     5  18,8 

—  1 1  20.2 

9.999148 

-  6    5  53.44 

-  0  57  41.4 

Princeton 

+  40  20  57.8 

—  11  21.2 

9.999394 

-  0    9  34.54 

4-  4  58  37.50 

Pulkowa  . 

+  59  46  18.7 

—  10    1.8 

9.998917 

-  7    9  30.71 

-  2     1  18.67  • 

Quebec    . 

4-  46  48  17.3 

—  11  29.4 

9.999231 

-  0  23  22.74 

4-  4  44  49.3 

Rio  de  Janeiro  . 

-  22  54  23.8 

4-     8  14.0 

9.999782 

-  2  15  30.63 

4-  2  52  41.41 

Rochester 

+  43     9  16.8 

—  11  29.0 

9.999324 

4-0    2    9.74 

4-  5  10  21.78 

Rome  (Coll.  Rom.)  . 

-f  41  53  53.6 

—  1 1  26.3 

9.999355 

-  5  58    6.74 

-  0  49  54.70 

San  Fernando  . 

4-  36  27  41.5 

—  10  59.5 

9.999490 

—  4  43  22.44 

4-  0  24  49.6 

Santiago  de  Chile 

-  33  26  42.0 

4-  10  34.4 

9.999561 

-  0  25  25.74 

4-  4  42  46.30 

Schwerin . 

4-  53  37  38.2 

—  11    0.2 

9.999061 

-  5  53  52.74 

-  0  45  40.7 

Senflenberg 

4-  50    5  10.1 

-   1 1  20.2 

9.999148 

-  6  14    2.64 

-   1    5  50.6    1 

South  Hadley  . 

4-  42  15  18.2 

—  1 1  27.3 

9.999346 

-  0  17  51.75 

4-   4  50  20.29 

w 

Speier 

4-  49  18  55.4 

—  11  23.2 

9.999167 

-  5  41  57.64 

-  0  33  45.6 

St  LfOuis . 

-h  38  38     3.6 

—   11   13.2 

9.999437 

4-  0  52  37.07 

4-  6    0  49.11 

St.  Petersburg  . 

-f  59  56  29.7 

—    9  59.8 

9.998913 

-  7    9  25.54 

-  2    1  13.5 

Stockholm 

4-  59  20  33.0 

—  10    6.9 

9.998927 

-  6  20  26.04 

-   1  12  14.00 

Stonyhurst 

+  53  50  40 

—  10  58.7 

9.999055 

-  4  58  19.36 

4-  0    9  52.68 

Strassburg  {New  Obs.) 

4-  48  34  59.7 

—  11  25.5 

9.999186 

-  5  39  16.69 

-  0  31    4.65 

Strassburg  (Old  Obs.) 

4-  48  34  53.8 

—  11  25.5 

9.Wn)18() 

-  5  39  14.53 

-  0  31    2.49 

Sydney     . 

-33  51  41.1 

+  10  38.3 

9.999552 

-15  13    1.58 

-10    4  49.54 

Taschkent 

+  41   19  32.2 

—  11  24.7 

9.999.369 

-  9  45  22.84 

-  4  37  10.80 

Toulouse . 

4-  43  36  47 

—  11  29.7 

9.999312 

-  5  14    3.14 

-  0    5  51.1 

Turin* 

4-45    4    6.0 

—  11  30.7 

9.999275 

-  5  39    0.44 

-  0  30  48.4 
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POSITIONS  OF  OBSERVATORIES. 
(  North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 


Place. 


Twickenham    . 
Univ.  of  Virginia 
Upsala 
Utrecht    . 
Venice 

Vienna  (JosepHstadt) 
Vienna  {New  Obs.)  . 
Vienna  ( Old  Obs.)   . 
Warsaw  . 
Washington 

West  Point 
Wilhelmshaven 
Wiiliamstown  {Mass.) 
Will  iuinstown  (  Victoria) 
Wilna       . 

Windsor  . 
Zurich 


Latitude. 


+  51 
4-38 
+  59 
-f  52 


27 
2 

51 
5 


Redaction 

to 

Gisiceiitric 

Latitude. 


LokA>. 


Loofntode 


From  WaahioKton.     From  Greenwich.  ', 


-I-  45  25 


4.2; 

1.2 
31.5 
10.5 
49.5 1 


+  48  12  53.8 

+  48  13  55.4 

+  48  12  35.5 
-f  52  13     5.7 

-f  38  53  38.8    - 

+  41  23  31  1  - 
4-53  31  52.01  - 
4-  42  42  49  '  - 
-  37  52  7.2  4- 
4-  54  41     0 


-  33  36  28.9 
+  47  22  40.0 


11  13.7 
11     9.8 

10  0.8 

11  10.2 
11  30.6 

11  26.6 
11  :26.5 
11  26.6 
1 1  9.4 
11  14.5 

II  24.9 
II  0.9 
11  28.3 
II  8.8 
10  52.3 


•f  10  35.9 
—  11  28.5 


9.999114 
9.999448 
9.998915 
9.999098 
9.999266 

9.999195 
9.999195 
9.999195 
9.9{M)095 
9.999430 

9.999368 
•7.999U(>.I 
9.999334 
9.999455 
9.999035 

9.999558 
9.999216 


m 


-  5    6  58.94 
+  0    5  48.68 

-  6  18  42.23 

-  5  28  43.74 

-  5  57  37.441 

-  6  13  37.34  I 

-  6  13  33.26 

-  6  13  43.78 

-  6  32  19.44 
0    0    0 

-  0  12  22.71 

-  5  40  47.25 

-  0  15  18.6 
- 14  47  50.84 

-  6  49  23.94 

-15  1132.81 

-  5  42  24.64 


n     m      a 

+  0    1  13.1 
+  5  14  00.'?2 

-  1  10  30.19 

-  0  20  31.7 

-  0  49  25.4 

-  1    5  25.3 

-  1    5  21.22 

-  1    5  31.74 

-  1  24    7.4 
+  58  12.04 

+  4  55  49.33 

-  0  32  35.21 
+  4  52  53.44 

-  9  39  38.8 

-  1  41  11.9 

-10    3  20.77 

-  0  34  12.6 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  2— THE  EPHEMERIS  FOE  THE  MERIDIAN  OP  GBEENWIUH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  son  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  snn  and  the  fonr  most  conspicnoas 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercary,  YenoSi 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  sx>ecial  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  (Jranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co^)rdinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic^ 
the  equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time :  mean  solar  time ;  true,  or  apparent 
solar  time;  and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour*angle  of  the  sun  is  called  Solar  Time, 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun*s 
transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  cJitcks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

TVtie,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
upplyiug  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time, — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  aacen* 
sion  of  the  stars  is  counted.  This  |K>int  is  the  vernal  equinox,  and  its  hour*angle  is  called 
Sidereal  Time,     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3™  56*  shorter  than 
the  mean  solar  day ;  365^  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3"*  46*  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day, — The  Civil  Day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty -four  hours,  but  ihey  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o'cl(x;k,  A.  M.,  civil  time,  is  January  8th,  14^\  astronomical  time;  and  January  9th,  2  o'clock, 
P.  M.,  civil  time,  is  also  January  9th,  2'*,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A.  3f.,  take  one 
from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ;  if  the 
civil  time  is  marked  P.  3f.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M,  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  1  to  the  days,  and  write 
A,  M,  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock,  A.  M. 
civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow :  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sunn's  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time,  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hour;  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
firat  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
lime  is  0**0"0*.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon ;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon«  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I:  — 

Liet  the  sun^s  declination  be  required  at  apparent  noon,  1890,  May  31,  at  a  place  whose 
longitude  is  179**  4(y,  or  1 1*»  58"  40»  east  from  Greenwich : 

Local  apparent  time  May  31, 

Longitude  from  Greenwich  (subtractive) 

Greenwich  apparent  time   .  .  May  30, 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12K022 
aftf;r  Greenwich  apparent  uoon  on  May  30,  or  11^.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  wc  find  that  the  change  of  decimation  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  .  .  22.09 

May  31,  ut  Greenwich  apparent  noon  .  21.14 

Difference  for  one  day  .....  0.05 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 
is  half  way  between  Greenwich  n<ion  and  the  time  of  observation;  that  is,  fpr  6  hours  after 
Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day;  so  the 
calculation  is  as  follow:  — 

Difference  for  one  hour,  May  30     . 
Change  fur  0.23  of  a  day  or  0".95  X  0.25  . 

Difference  at  6  hours  after  noon 

2I".rio  X   12.022  =  262" .7  =  4'  22" 

Declination  at  Greenwich  noon,  May  30   . 
Change  in  12.022  hourK  (additive) 

8un'H  declinatiDH  at  time  of  observation    . 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  utH>n.  Thus,  in  the  example  just  given,  the  time 
is  11^'.978  before  (treenwicli  noon  of  May  31 ;  half  this  interval  is  about  0.25  of  a  day,  and 
tlie  hourly  motion  for  the  middle  of  the  interval  is  2r'.38.     Then,  we  find:  — 

Declination  at  Greenwich  noon,  May  31  .  .    N.  21  57  11.5 

Product  of  21  ".38  X  1 1  078  =  2o6".2  ( subtractive )  4  16J2 

•Sun'ti  declination  at  time  of  observation  .  .    N.  21  52  55.3 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  American  Practical  Navigator, 

The  equation  of  time,  as  has  been  before  e.xplaincd,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  Ik.*  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
tu  subtraction  or  the  reverse  (as  in  the  m<mths  of  April  and  June),  the  two  different  directions 
ure  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  efpiation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
Doon,  or  the  hour-an^le  of  the  mean  sun  at  that  instant. 

EPH  90—31—15 


• 

22;09 

• 

OiM 

• 

21.85 

'.7 

.N. 

O        i        II 

21  48  32.6 

• 

4  22.7 

.N. 

21  52  55.3 

496  THE  AMERICAN  EPHEMERIS. 

The  Sun*8  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  ai& 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  centre;  and  in  reducing  the  angular  distance  o* 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  Tht 
sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  o: 
the  sun's  centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  onlv 
haA  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit 
of  the  first,  or  western,  limb ;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or 
eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun^s  Apparent  Right  Ascen- 
sion^ and  Declination^  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  afiTected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  xneHdian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difierence,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditcr's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LII  of  Bowditgh's  Navigator,  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9'.6296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1890,  May  15, 

gii  2m  30»,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100**  2(y,  or  6*^40»40»,  west  of 

Greanwich. 

h    m    • 
Local  astronomical  mean  time  .  .  May  14>        21     2  30 

Longitode  from  Greenwich  (additive)  6  40  40 

Greenwich  mean  time  .  ....  May  15,  3  43  10a3i».71M 
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Sun* 9  Right  Ascension.  Equation  of  Time. 

Ii    m      n  ma 

Maj  15,  Greenwich  noon   .    3  *i8  48.16  Maj  15,  noon  .    3  51.32  (additWe). 

H.  D.  0-.Htti  X  3.71iM  .        .  -f    0  3676  H.  D.  —  0".(n«)  X  3.72  —    OJjO 

3  29  24.02  3  51.22 

In  this  case,  the  hourly  difTerences  interpolnted  to  half  the  interval,  or  I**  .9  aAer  noon,  have  been  used. 
The  equation  of  time  in  thin  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found 
by  Table  VI,  A.,  of  Bowditch's  J^avigator^  but  to  seconds  onlj. 

2. — If  the  sidereal  timt!  is  required  for  the  same  date  and  time,  we  have:  — 

h    m     s 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  32  39.48 

Hourly  difference  9«.8565X  3.7194  .  .  .  .    +    0  36.66 

Add  the  local  astronomical  mean  time  .  .    21     2  30  00 

The  required  sidereal  time  is  (rejecting  24'<)     .  .  .  .      0  35  46.14 

The  reduction  0'n36'.66  could  have  been  found  in  Table  111  corresponding  to  the  (ireenwich  mean  time 
3h  43ni  io«.     Also,  by  Table  LI  of  Bowditch's  Navigator,  the  reduction  is  C^  36«.7. 

3. — On  1690,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100^  KK  W.,  suppose  the  sidereal 

time  to  be  0**  36"  37*.  16,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  -f^  6**  40*"  40>,  or  •^61^.678. 

h    m     s 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  28  42.93 

The  H.  D.  9-8565  X  6.G7t<,  or  the  reduction  for  6»» 40"» 40-  \h  Table  HI  .    +     1     5.82 

The  sidereal  time  of  local  mean  noon     .  .      3  29  48.75 

The  given  sidereal  time  (-f-24*',  if  necessary  for  the  following  subtraction)    .    24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon    .    21     6  4H.41  =21<>.11345 
^9>.8296x  21.11345,  or  the  reduction  for  21b6»48*.41  in  Table  II     .  .    —    3  27.54 

The  required  astronomical  mean  time  is  .  May  14,    21     3  20.87 

Page  III  contains,  for  Careen wich  mean  noon  of  each  day,  The  Sufi^s  True  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X'\  X  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date; 
and  X'^  the  same  co-ordinate  countc'd  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  O'.O).  A  column  of  hourly  difierenccs  enables  the  computer  to  obtain  the  sun^s 
longitude  for  any  hour  from  noon.  The  hourly  difTerences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  aAer  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long* 
itude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9".ft296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  LI  I  of  Bowditch's  Narigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  *II. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  21  hours.  Were  it  more  than  2i  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

h     m      8 
May  14,  the  mean  time  of  Greenwich  sidereal  noon  is  .    20  27  55.35 

The  II,  D.  — >.8296  X  6.67'<,  or  the  reduction  for  long..  Table  II     —     I     5.64 

The  mean  lime  of  local  sidereal  noon  .  .    20  26  4!K7I 

Add  the  given  sidereal  time    .  .J)  36_37.i6=(M*.6l03 

The  sum  is 21    '3~26.H7 

—  y.8296  X  0.6103,  or  the  reduction  for  0«'  36«"  :n»J2  in  Table  II    .    —    0    6.00 

The  required  astronomical  mean  time  •  May  14,    21     3  20i{7 
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Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  ParcUlaXy  for  eacli 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun^s  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
Navigator^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1890,  May  1121,  \0\  P.  M.,  Gieen- 

wich  mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  May  21  is  3^'; 

then, 

12i>     :     lOh     =     3"     :     2".5, 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is  decreas- 
ing.    The  moon's  semidiameter  then,  for  May  21,  \0\  is  14'  57".7  —  2".5,  or  14'  5li".2. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
Wiien  great  precision  is  needed,  the  hoarly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  the  Moon^s  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  redaction  may  be  taken  by  simple  inspec- 
tion from  Bowditch's  Table  XXVIII.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon^s  Right  Ascension^  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  ^ime;  the  Diff./or  1 
MintUe  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1890,  May  1, 
IQh  iQm  20^ J  astronomical  mean  time  at  Greenwich :  — 

Rifrht  Aseentian.  Declination. 

May  1,  10b 12  25    5.32 S.    S  4fi  3o!5 

Diff.  1».9541  X  10.5  .                  =      4-  20.52            13"512  X  10.5      =       —    2  IH.T 
May  1,10b  10»  30*    !  .     12  25  25.84 N.    2  46  11.8 

The  differences  interpolated  for  5<n.2  =  0^.09  are,  for  the  right  ascension  1".9553,  and  for  the  declination 
13".234,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee f  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  starn, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  thinl 
hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  aflized  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east  side  of 
the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  obeervation.  With  tliis  distance  and  the  distances 
in  the  Epheraeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  iogarithm  of  the  seconds  of  time  in  which  the  distance  changes  V;  or,  as 
it  is  usually  called,  the  Proportional  lA)garUhm  qf  (he  Difference,  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  lime  we  have  the  following  rule : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  tftese,  the  hours  of  Greenwich  time  over  t7,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P.  L.  of  Diff,  taken  from  the  Almanac, 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  Iiours  of  Greenwich  time^  when  the  later  AlmanaC'distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  differcMice  of  the  tnte  and  the  Almanac- 
distances  to  the  P.  L.  of  DifT.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
ooiTecdon  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  qf  smaU 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  DifT.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  mav  not  be  sufficiontlv  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  betweon  the  P.  L.  of  Diff.  used  and  the  ono  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  bv  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wioh  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 

of  the  bi>dies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 

of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 

the  lunar  distance  will  be  his  longitude.     A  longitude  derived  by  this  method  should  always  be 

considered  as  imcertain  by  5^  or  more. 

Ah  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  »uppose  that  in  18(K),  May  12, 
the  corrected  distance  of  the  moon's  centre  from  that  of  a  Aquila  is  48^  IW:  — 

Corrected  distance  .... 

Distance  in  Ephemeris  May  12,  VI^ 

Difference  .... 

Time  from  VI>*  (^^ors)  .... 
Corr.  for  2d  Diff.,  Table  I  .  .  . 

Greenwitli  mean  time  Maj  12. 
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.  4^  12  0 

.  48  26  lt» 

PL. 
P.L. 

0.3860 

0  14  11) 

1.0094 

— 0  34  49.5 

P.L. 

0.7134 

+    14.5 

5  25  23.0 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  redaction  of  the  Greenwich 

time  would  be  found  thus:  — 

* 

From  Ephemeris  .  .  .  .  .     P.L.     0.3860 

Diff.  of  distances,  14' 19"  =  859"  .....    log        2.9340 

Red.  of  Greenwich  time,  2089«.5  =  0»>  34"  49».5  .  .log       3.3200 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Pcissage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  aAer  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is- the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — ^271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq'^x  of 
Jan.  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulte*  or  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  421. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (  Hansen  )  gives  the  true  inclination  of  the  earth^s 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon^s  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R,  A,  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun^s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  tlie  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun*s  Equatorial  Horizontal  Parallax^  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth^s  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulsB  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Sthuve.  The  formulae  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star* Numbers,,  j4,  J3,  C,  jD,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  ywar  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D,  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidureal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Compulalion  of  the  <g>partni  jdaet  of  a  Hydrttfor  1890,  Fth,  14,  for  the  upper  transit  at  H^askingion, 

(Star-CaUlogue)    log  a       0.4699  log  ^      7.8690  lege       8.7159 1»  log  </  8.6315 

(Pag«281)  log  J      9.283011  log  B     9.2743  n  log  C      1.1 943  n  log/)  1.0521 

(Star-Catalogue)    log  a'      l.l898ii  log  ^'      9.8032  a  log  e'      9.7158  log  d*  9.0407 

log  .da   9.752i)n  log  0^  7.1433 n  log  Cc    9.9102  log  Dd  9.6836 

log  J«'  0.4728  log  Bb'  9.0775  log  Ce*  0.9101  n  log  Dd'  0.0920 

Mmh  Place,  1890.0,  (page 296)      ao»  9  '^S  10.925  do^^—  »  10  55.80 

Ja=  —    0.566  Jfl'=  +    2.!>7 

Bb=:  —    0.001  BA'=  -f    0.12 

Cc^  +    0.813  Cc*^  —    8.13 

Dd^  +    0.483  Dd'^  +    \SU 

E    —  _    0.003  r/i'=  0.00 

r  ^= 0.000  

Apparent  Place,  1890,  Feb.  14,        as  9  22  11.651  A=^  8  10  59.60 

Pages  285 — ^292  contain  the  Independent  Star-Numbers,  which  can  be  used  for  the  same  pur- 
pose. The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
coostants,  a,  b,  c,  d,  of,  ^,  &,  d'.  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers :  — 

CompuiaJtUm  of  the  apparenJL  pUict  of  a  Hydra  for  1890,  Fth,  li,  for  the  upper  irannt  at  Washington, 

ao  =  140  33  do  =  —     8*^  10.9 

G=18S?4«  G  +  ao=      223  21 

H='SOS  49  H+cto=        86  22 

logiV                  8.8239  logVy                 8.8239  Oo  =  9  22  lo'.925 

log^                   0.5860  log  A                   1.2852  /    =  —    0.593 

log  Bin  (G-f-tto)  ^.7759  n  log  sin  (H^-a^)  9.9991  {g)   =  -f    0.022 

log  tan  do           9.1577n  log  sec  do            0.0044  (A)    =  +     1.296 


^og(g) 

8.3435 

log  (A) 

0.1126 

TIL    = 

0  000 

Apparent  R,  A»j 

a  =s 

9  22  11.650 

logg 

0.5860 

log^ 

1.2852 

do    =- 

8  id  5^!80 

logcofl(G+ao] 

f  9.9043 

log  COB  (H-hto)  8.8019 

(^  = 

+    3.09 

log  (^ 

0.4903 

log  sin  do 

9.1 532  n 

(AO  = 

—    0.17 

log  (AO 

9.2403  n 

(0  = 

—    6.72 
0.00 

log* 

0i»17» 

Apparent  Dec., 

d  —  — 

8  10  59.60 

log  COS  do 

9.9956 

log  (t)  0iJ273  ft 

Pagefl  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1889,  or  the  moment  when  the  sun^s  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  expres- 
ions  for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  obsei-vation  and  the  setting  of 
the  circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  tlie  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  k  Urs» 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon^s  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
DaU^  in  order  that  each  transit  above  and  bolow  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  vei*y  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date, 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  transit 
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may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  ty|)e,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun^s  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  EquiUion  of  THme  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun^s  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Epheni' 
eris  for  the  Meridian  of  Greenwich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon^s  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
diflierences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 41 1  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets  and  their  semidiainetcrs  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 


PABT  J/I— PHENOMENA. 

This  portion  of  TJ^e  American  Ephemeris  and  NmUieal  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  415 — 420  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year 
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The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  "Eclipse  begins"  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon^s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "  Central  eclipse  begins "  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"Central  eclipse  at  noon"  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.'  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"Central  eclipse  ends"  and  "  Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses, — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  detei'mine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1890,  Dec.  11,  begins 
at  Hobart  Town, 

We  compare  the  distance  of  the  place  from  the  curves  of  14^  and  15^  and  we  find  it  to  corres« 
pond  to  about  22  minutes,  therefore  the  time  of  beginning  is  approximately  14*^  22°*,  which 
is  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean  time  the  result  will 
be: — . 

Greenwich  mean  time Dec.  11, 

Longitude  East .        + 

Local  mean  time Dec.  12,  0    11.3 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  significatioa  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  JC,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  JC,  and  directed  toward  the  north  ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d^  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  ix  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  I'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  Z, cor- 
responding to  the  penumbra,  and  V  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauye- 
NBT^s  Spherical  and  Practical  Astronomy^  in  which  V  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles  y  and/^  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  /£,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  (he  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distapce  and  radius  we  compute — 

(1)  The  co-ordinates,  ^,  17  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  tiioe,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulse  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 

represented  by  p  cos  f'  and  p  sin  ^,  p  being  the  distance  from  the  centre  of  the  earth,  and  ^'  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulae — 

p  cos  ^  =a  F  cos  f 

.       ,       sin  sp 


G 


^  being,  as  usual,  the  geographic  latitude. 


TMe  for  Computing  the  Geoeemtrie  Co-ardinai§9  tf  a  Pisec 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d,  cos  (2,  and  //.     Put : 
X^  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:  — 

^  ==  p  cos  ^  sin  ( /Jt  —  X) 

7]  =  p  sin  ^'  cos  d  —  p  cos  ^'  sin  d  cos  ( //  —  A  ) 
C  =  /?  sin  ^'  sin  d  -\-  p  cos  ^  cos  d  cos  (/x  —  X) 
and  their  variations  in  one  minute  of  mean  time  will  be :  — 

$/  =  [7.63992]  p  cos  ^  cos  ( /x  -  ;) 

r/  =  [7.63992]  p  cos  ^  sin  d  s\n  {p  -  A)  =  [7.63992]  $  sin  d 
C'  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  y'.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  JV,  are  computed  by  the  formulae :  — 

,  OT  sin  JJf  =  a:  —  ^ 

m  cos  M  =  y  —  7] 
nsin  JV=:a/-e' 
n  cos  N  =  y'—  r/ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 

is  computed  by  the  formula 

L  =  Z— Ctan/ 

I  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 

we  shall  have — 

m  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 

time  is  computed  thus :     Find  the  angle  ^  from  the  equation, 

.     ,      msin(Jlf-JV) 

sm  (i>  = ^-j '- 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  *p  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  ^  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  iff  for  which 
cos  i}f  is  positive.  This  value  lies  between  the  limits  +  90®  and  —  90**.  The  correction  t  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  __         m  cos  ( JJf  —  iV)         L  cos  tj^ 

*""  n  n 

For  ending :  ^        m  cos  ( JIf  —  iV)         L  cos  (/' 

""  n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate  times 
may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed  time  will 
give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  correct  time  for 
the  beginning  of  the  eclipse,  and  a  large  value  which,  added  .to  the  assumed  time,  will  give  an 
inaccurate  time  of  ending.  The  computation  -for  the  second  assumed  time  will  give  a  small  and 
nearly  correct  value  of  r,  to  be  applied  to  the  assumed  time  for  the  end,  and  a  large  negative 
and  inaccurate  one  to  be  subtracted  for  the  beginning.  We  shall  thus  deduce  two  times  of  each 
phase  only  one  of  which  is  to  be  considered  approximately  correct 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones«  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection r,  multiplied  by  the  sine  of  the  sun'^s  hour-angle^  (/^— ^0'  fi^  ''*^  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t*  sin  (/a— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difierence  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  aAernoon, 
and  its  value  should  never  materially  exceed  0™.001  7^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  further  corrections  and  computations 
may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  cphemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun^s  limb  toward  the  east,  is  found  by  the  formula 
For  beginning:  P  =  iV  -  v''  ±  180° 

For  end:  P  ^  N  +  4' 

it  being  assumed  that,  in  each  case,  the  value  of  ^''  is  taken  between  the  limits  :±:  90^. 


CompuUdum  of  the  Solar  Edipst  of  1890,  Junt  16— 17, /or  Pwi  Suda  Lighi4iouatj  m  thehUmdof 

Latitude,     v-  =  +    35**  27'  b^' 
Longitude,  >l  =  -    24*^    ^  30^' 
Constants  for  the  given  place :  — 

/» sin  sp'»  9.76116 
/>  cos  f^-»  9.91136 
Prom  the  Eclipse  Chart  the  approximate  times  of  the  phases  are  found  to  be  as  follow:  — 
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9.91136 
9.76909  n 


9.66045  fi 
0.47912 


324  51  6 

-  24  9  30 
349  0  86 

9.91136 
9.28021  ft 

9.19157  n 

—  0.15544 


352  21  0 

-  24  9  30 

16  30  30 

9.91136 
9.45355 

9^36491 
4-     0.23169 
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Greenwich  Mean  Time, 


(l)-(2) 


p  sin  fp' 
cos  (2 

(1) 

p  cos  <p' 

sin  d 

cos  (a*  — ^) 

(2) 

/?  sin  <p^ 
sinct 


(3) 

p  cos  <p' 

cos  £{ 

cos  (/*— ^) 

(4) 

(8) +(4)  : 

const.  log 

/>'cos  <p'  cos  (ai— ^) 

log  ?' 

^' 

const,  log 

log? 
sin  d 

logV 

y'-r/ 

main  itf 
mcosJlf 

tanJlf 

M 

cosM 

logm 

nsin  N 
ncosN 

tani\r 

cosi\r 

logn 
BPH  90 — 32 — 12 


BeKinniog. 

9.76116 
9.96275 

9.72391 
+  0.52955 

9.91136 
9.59884 
9.90802 

9.41822 
+  0.26195 
+  0.26760 

9.76116 
9.59884 

9.36000 
+  0.22909 

9.91136 
9.96275 
9JK)802 

9.78213 
+  0.60552 
+  0.83461 

7.63992 
9.81938 

7.45930 
+  0.002879 

7.63992 
9.68045  n 
9.59884- 

6.91921  n 

-  0.000830 

-  0.52900 

-  0.17331 

-f  0.005626 
+  0.001949 

9.72346  n 
9.23882  n 

0.48464 
25r51'38'^ 
9.49322  n 
9.74560 

7.75020 

7.28981 

0.46039 

70°  53'  34^' 

9.51500 

7.77481 


Annalaa. 
2  111  40in 

9.76116 
9.96274 

9.72390 
+  0.52955 

9.91136 

9.59887 
9.99196 

9.50219 
+  0.31783 
+  0.21172 

9.76116 
9.59887 

9.36003 
+  0.22910 

9.91136 
9.96274 
9.99196 


9.86606 
-f  0.73462 
-f  0.96372 

7.63992 
9.90332 

7.54324 
+  0.003493 

:  7.63992 
9.19157  n 
9.59887 


6.43036  n 

-  0.0002694 

-  0.00205 

-  0.00597 

+  0.005014 
+  0.001380 

7.31 175  n 
7.77597  n 

9.53578 

198^57^0'' 
9.97580  fi 
7.80017 

7.70018 
7.13988 

0.56030 

74°36'42'' 

9.42384 

7.71604 


Endinx- 

23^30". 

9.76116 

9.96274 

9.72390 
+  0.52955 

9.91136 
9.59890 
9.98174 

9.49200 
+  0.31046 
-f  0.21909 

9.76116 
9.59890 

9.36006 
+  0.22912 

9.91136 
9.96274 
9.98174 

9.85584 
+  0.71753 
+  0.94665 

7.63992 
9.89310 

7.53302 
+  0003412 

7.63992 
9.36491 
9.59890 

6.60373 
+  0.0004015 

+  0.54666 
+  0.10623 

+  0005095 
+  0.0006985 

9.73772 
9.03435 

0.70337 
78**  48^^ 
9.28828 
9.74607 

7.70714 
6.84417 

0.86297 

82'' 11' 37'^ 

9.13298 

7.71119 
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Groenwich  Mean  Time, 


Beginning. 

Annolna. 

Ending. 

2Qi^    0" 

2P  40" 

23h3o» 

log: 

9.92149 

9.98395 

9.97619 

tan/ 

7.66294 

7.66083 

7.66294 

z 


8in(Jlf-2V) 

logm 

colog  L 


log 


m 
n 


cos(Jlf-JV) 


-C08(J»f-JV) 

logL 

cos^ 

colog  n 

L  cos  (fi 
n 


d     h 

T       June  16,  20 

I        June  16,  19 
X  1 

Local  Mean  Time  June  16,  21 

Duration  of  Anqulus 

Therefore  we  have  finally 

Beginning  of  the  i^clipse 
Beginning  of  annulus 
End  of  annulus 
End  of  the  eclipse 

Angle  of  position : 


N 
<fi  (+  180) 

P 
BPH  90 — 39—13 


7.58443 
0.00384 
0.56097 

0.55713 

8.22763  n 

9.74560 

0.25404 

8.22727  n 
-  0^*58^1'' 

1.97079 

9.99994  n 
1.97073  n 

-I-  93™.482 

9.74596 
9.99994 
2.22519 


1.97109 


:f93".560 

-0».078 

0.000 

59.922 
36.633 

36.555 


d 

16 


7,64478 
0.00441 
0.01519 

0.01078 

9.91683 
7.80017 
1.96752 

9.68452 
28^55^25^' 

0.08413 
9.75134  n 


7.63913 

0.004356 

0.561250 

0.556894 

8.7721  In 

9.74607 

0.25423 

8.77241  n 
y23'36'' 

2.08488 
9.99924 


9.83547  n     2.03412 
-I-  0».6846   -108".  172 


8.03248 
9.94214 
2.28396 
0.25858 


9.74577 
9.99923 
2i^8881 
2.03381 


:f1".8137    ±106».098 


h 

21 
21 
21 
1 
23 
23 


-  1.1291 
+  2.4983 

40.0000 
38.8709 
42.4983 
36.6333 
15.5042 
19.1316 
3»37».6 


-  0.074 


23  30.000 
23  29.926 


d 

17  1 


1  36.633 
6.559 


d  h  m   • 

June  16  21  36  33.3 
16  23  15  30.3 

16  23  19  7.9 

17  1  6  33.5 


Local  Mean  Time. 


Beginning. 

70    53.6 
179      2.0 

251     51.6 


Xnding. 


82 
3 


11.6 
23.6 


78    48.0 
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Elements  of  Occuliations. — Pages  422 — 447  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  Red'^ns  from  1890.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1890  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circumsc^ribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  F  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  a/  and  y'  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth's  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^  and  p  cos  ^,  are  to  be  computed  with 

three  or  four  places  of  decimals  by  the  formulae, 

sin  ^ 
p  sm  ^  = — gi- 

p  cos  <p'  ^=  F  cos  ^ 
already  given  in  connection  with  the  eclipses. 

As  in  the  c&se  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  k 
will  be  the  local  hour-angle  of  the  star  a.t  this  same  moment.     Let  us  call  this  angle  A09  putting 

Ao  =  H  - ;. 

where  ^  is  the  longitude  west  of  Washington. 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  coujunciiou  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes's 
table,  on  pages  IfiO — 451.      This  correction  will  have  the  same  sign  as  h^. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the  quaoti* 
lies  Co»  h'  and  r  from  the  formulsB, 

7o  =  /'  cos  v'  sin  ho 

e'  =  [9.4192]cps(Ao-|- JAo) 


'O 


a/  — ^/ 

r  will  then  be  the  approximate  intorval  between  the  times  of  geoc«*ntric  and  local  conjunction, 
i.Pii  <M) — :w— H 
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By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
ha  ye  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  O^'.d  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

Ti^r  -^  0*.6 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  +  ti  and  T  +  r^  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  r^  and  r,.  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  bo  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

$    ^  p  cos  f'  sin  {ho  +  r) 

ij    ^  p  Bin  ^  cog  d  ^  p  cos  f '  sin  d  cos  (A©  +  r ) 

^  =  [9.4192J  p  cos  f'  cos  (Ao  +  f ) 

1^/  »  [9.4192]  />  cos  f '  sin  <2  sin  ( Ao  +  r )  »  [9.4192]  ^  nia  d 

X  ^  a/  T 

Compute  m,  Jf,  n  and  N  from  the  equations 

m  sin  Jlf  ^  a?  —  $ 
m  cos  M  ^  y  —  ly 
ft  sin  JV  =  0/  —  c' 
n  cos  N  ^y*  —  rf 

n'=  ^«  [8.2218]  n 

sin     4^    »  [0.5650]  m  sin  (ilf-  H) 

Then,  i\  and  i%  from  the  equations 


-,  cos  ( JIf  —  JV)  —  ^— ^— ^ — -'  cos  4f     (Beginning.) 


n'         ^  '  n 

(,  «  .-  ^^  cos  (itf  -  JV)  +  [^l^]  cos  4*     (End.) 

The  quantities  ix  and  1%  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
tiroes  T  •\-  Ti  and  T  -|-  r,  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  i\  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  ?,  17,  x  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V(x«c)»+  (y-i5)»  -  0.2723 

If  log  m  sin  ( Af  —  JY)  =  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter« 
mine  whether,  numerically,  sin  v''  <  I1  or  sin  v''  >  1*  In  the  latter  case,  the  impossible  value  of 
sin  ^  indicates  that  an  occultation  nt  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon^s  limb  is  within  the  errors  of  the  epheme rides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  4  =  90'',  or  270"^,  according 
as  sin  (  JIf  —  iV)  is  positive  or  negative ;  and  for  finding  the  time  of  neur««t  approach, 

m  cos  ( Jlf-iVJ 


*--  W 


EPH  oa--a«^^i5 
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Putting  7c  for  the  moon^s  horizontal  parallax,  the  distance  from  the  moon^s  limb  will  be, 

r  [m  sin  ( JIf  -  iV)  -  0.2723] 

disregarding  the  sign  of  sin  {M  —  N);  or,  allowing  for  the  augmentation  of  the  semidiameter« 

TT  [m  sin  (Jlf-iV^)- 0.2723]  [l  +  zsinTr] 
where 

z  =  p  cos  ^  cos  d  cos  (  Ao  +  r)  -f-  p  sin  ^  sin  d 

The  position-angle  P,  of  the  line  from  the  moon^s  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulsB :  — 

P  =s  N  —  iff  for  immersion, 

P  =  N+i/f±:  180°      for  emersion, 

it  being  supposed  that  the  value  of  ^,  in  each  case,  is  taken  between  the  limits  d=  90°* 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

tan  G  =  — ,    ■    . 

in  which  the  value  of  i  corresponding  to  the  phase  is  to  be  used.     Then 

V=P  ^  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  X  Sagittarii,  on  1690,  Aug. 
25,  for  Ann  Arbor,  Mich.,  whose  position  is 

^  =  +  42°  16^.8 
i  =  4-    O'*  26«  72 

Constants  for  the  given  place, 

log  p  sin  ^^  =5  9.82561 
log  pcoa^=^  9.86981 

Prom  the  table  of  elements,  page  438,  we  have 

ir=  +  o>»3»i 

Ao  =  ff->^  =  -0'»23«».62 

From  DowNES^s  Table,  pages  450 — 451,  or  from  the  formulae  on  page  510,  we  find  the  cor- 
rection to  the  Washington  mean  time  of  geocentric  conjunction  as  given  on  page  438  to  be 
— 9.™73,  therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is 
7»»  57°».57. 

Assuming  the  duration  to  be  one  hour,  we  shall  have  by  first  subtracting  and  then  adding  90 
minutes,  the  corrections  to  be  applied  to  the  Washington  mean  time  of  geocentric  conjunction 
to  obtain  the  approximate  Washington  mean  times  of  immersion  and  emersion  to  be  used  in  the 
computation,  thus : 


h.    m 
n  »  -  0  39.73 

r,  »  +  0  20.27 


T  +  n  =  Aug.  25,    7  27.57 
r  +  r,  =  Aug.  26,     8  27.57 


Washington  Mean  Time, 


Aug.  25, 

r  (in  sidereal  time) 
ho  +  r 
ho  +  T(\n  arc) 
BPH  90—38—16 


I]nBi6raiOB« 
h      m 

7  27.57 
0  23.62 

0  39.839 

1  3.459 
16**  51'  53^' 


h      m 

8  27,57 
0  23.62 
0  20.292 
0    3.828 
0**  49^  b6f* 
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Washington  Mean  Time, 


X 


Aug.  25, 

p  CU8  ^' 

sin  (Ao  +  t) 
logc 

psin^ 
coad 

fog />  sin  f^cosci 

(1) 

/>  cos  ^' 

sin  d 

cos  (/i„  -f  t) 

log  p  cos  ^  8in  ^i  cos  (A„  +  r) 

(l)-(2)  r, 

const,  log 
log  />  cos  <f'  cos  (Ao  +  r) 

log  .-' 

const,  log 
logc 
sin  d 

log  r/ 

'J' 

logo:' 
logT 

log  J? 

X 

logjK 

logT 

logjKr 

Y 

log  m  sin  M 
log  m  cos  M 

tan  JIf 

cos  JIf 
log  fit 
BPH  ilO — 33 — I 


Immenion. 

Smenkm. 

1 

7^  27»».57 

8»>  27».67 

9.86981 

9.86981 

9.43675  n 

8. 16196  n 

9.30656  fi 

8.03177  ft 

— 

0.20256 

— 

0.010759 

9.82561 

9.82561 

9.95556 

9.95556 

9.78117 

9.78117 

+ 

0.60420 

+ 

0.60420 

9.86981 

9.86981 

9.63368  n 

9.63368  ft 

9.98314 

9.99995 

9.48663  fi 

9.50344  ft 

— 

0.30664 

— 

0.31874 

+ 

0.91084 

+ 

0.92294 

9.41920 

9.41920 

9.85295 

9.86976 

9.27215 

9.28896 

+ 

0.18713 

+ 

0.19452 

9.41920 

9.41920 

9.30656  II 

8.03177  n 

9.63368  fi 

9.63368  fi 

8.35944 

7.08465 

+ 

0.02288 

+ 

0.001215 

9.77945 

9.77945 

9.82097  » 

9.52870 

9.60042  fi 

9.30815 

— . 

0.39850 

+ 

0.20330 

— 

0.19594 

+ 

0.21406 

8.47422  n 

8.47422  n 

9.82097  ft 

9.52870 

8.29519 

8.00292  ft 

+ 

0.01973 

— 

0.01007 

+ 

0.92120 

+ 

0.92120 

+ 

0.94093 

+ 

0.91113 

+ 

0.03009 

— 

0.01181 

+ 

0.41467 

+ 

0.40728 

— 

0.05268 

— 

0.03101 

9.29212  ft 

9.33053 

8.47842 

8.0722511 

0.81370  fi 

1.2582811 

278*  43'  50^' 

93*9' 29^' 

9.18124 

8.74106  ft 

9.29718 

9.33U7 
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Washington  Mean  Time, 


Immersion. 

imeraion. 

,                  Aug.  25, 

7^  27"».57 

gh  27".57 

log  n  sin  N 

9.61770 

9.60989 

log  n  cos  N 

8.72165  « 

8.49157  n 

laniV 

0.89605  n 

1.11832  n 

N 

97°  14'  25^'      ' 

94*21M7'' 

cos  JV 

9. 10048  n 

8.88042  n 

logn 

9.62117 

9.61115 

colog  60 

8.22185 

8.22185 

log  nf 

7.84302 

7.83300 

const,  log 

0.56500 

0.56500 

logm 

9.29718 

9.33117 

8in(M-JV) 

8.41509  n 

8.31982  n 

sin^ 

8.27727  n 

8.21599  71 

* 

-.         V  5'  &' 

— 

0**  56^3 1^' 

1      ^ 
log-. 

1.45416 

1.49817 

co3{M—N) 

9.99985  n 

9.99990 

\og^,coa(M^N) 

1.45401  n 

1.49807 

const  log 

9.43500 

9.43500 

CO  log  n' 

2.15698 

2.16700 

cos^ 

9.99992 

- 

9.99994 

1.59190 

1.60194 

-5cos(M-JV) 

+     2a445 

— 

3L483 

[9.43500] 

^ •'  cos  Iff 

+     39.075 

+ 

39.989 

h 

-     10.630 

+ 

8.506 

7  27.570 

8 

27.570 

)f  phase,     Aug.  25, 

7   16.940 

8 

36.076 

k 

0  26.720 

0  26.720 

>f  phase,     Aug.  25, 

6  50.220 

8 

9.356 

Prediction  of  Many  Occvltations  for  a  Given  PZac^J.— When  it  is  desired  to  predict  all  the 
occultations  which  will  he  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  roost  con- 
venient course  wiU  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  422 — 447,  gives  H,  the  Washington  hour-angle  at  the  moment  of  geocentric 
coDJunctioiL    The  corresponding  geocentric  hour-angle  at  the  place  will  be 

AosssJT— ^         (k  ^=  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
^  s9  «;  or^  using  the  values  of  ^  and  x^ 

p  cos  ^  sin  /i  =  a/  r 

h  beiiig  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  intcirvnl,  in  hours 
of  meab  tinie,  which  has  elapted  siuce  geocentric  conjunction.     We  shall  therefore  have, 

h^K  +  r 
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for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.    In  srictneaa,  r 

should  here  be  multiplied  by  the  factor  1  +  -S2re-s?f  because  the  star  moyee  a  little  more  than  15^ 

in  an  hour  of  mean  time ;  but  the  error  arises  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  coe  ^'  sin  (Ao  +  ^)  «=  '^  ^ 

The  quantitiee  Ao  and  af  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  qoan* 
tity  r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  fanction  of 
Ao  and  af.    The  computation  of  r  is  effected  as  follows.     We  have 

sin  ( Ao  +  r  )  »  am  Ao  +  2  sin  j^  r  cos  (  Ao  +  j^  r)  (1) 

The  value  of  r  in  arc  being  seldom  more  than  24^  we  may  put  r  itself  for  2  am  ^  r«  The 
equation  will  then  become 

p  cos^  sin  Ao  +  r  ^  cos  f' cos  (Ao  +  ^r)  »  tfr 
from  which  we  find 

^  ^  />  coe  y/  sm  Ao .g. 

af  ^  p  coa  f^  coe  (Ao+  }r)  ^  ' 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantitiea 

^  SB  p  cos  ^  sin  A  . 

f'  «  [9.41916]  peosf'coBh  ^^^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  ^o  for  the 
value  of  S  corresponding  to  A  =  Ao  and  ^i  for  the  value  of  $'  corresponding  to  A  «  Ao  +  }  ^v 
we  shall  have 


a/—  e 


/_ 


w 


Since  we  must  know  thu  value  of  r,  approximately,  before  we  can  take  ^'i  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r  for  the  two 
extremes  of  a/,  namely,  a/sO.48  and  a/aO.60,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  the  intermediate  values  of  sf.    For  the  first  approximation  may  be  taken — 


Jr  =i50«^sin|Ao     (for  a/ =  0.48) 

o 

j^r  ai40»sin|Ao    (for  «"— 0.60) 

o 


(6) 


(»r,  the  approximate  values  of  r  may  be  taken  from  Mr.  Dowkes^s  table,  pages  450—451.  It 
will  be  best  to  make  the  computation  for  every  30*"  of  Ao,  and  to  find  the  intermediate  values 
of  T  for  every  10"  by  interpolation.  Then  for  each  80"  of  A©  we  take  ^'  from  a  table  with 
the  argument  ho  +  ir^  and  log  f  with  the  argument  Ao,  and  thence  compute  r  by  (4).  If  the 
value  of  r  thus  arrived  at  differs  more  than  3"  from  that  employed  in  taking  out  ^,  a  new 
value  may  be  used  to  correct  (\  and  the  computation  may  be  repeated.  The  values  corre* 
spending  to  a/ =  0.51,  d/aO.54,  and  £^=0.57,  can  then  be  computed  with  the  single  interpo* 
lation  of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  interpolation  to 
every  0.01  of  x^  between  sf  « 0.46  and  x^  ^  0.62.  It  will  be  best  to  compute  r  in  the  first 
place  of  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table*  The 
table  tlius  formed  will  be  called  Table  L 
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The  values  of  17  and  -rf  may  then  be  tabulated  for  every  degree  of  the  starts  declination,  and 
every  10™  of  A.  It  is  a  mere  question  of  convenience  whether  to  compute  the  table  for  nega- 
tive values  of  d^  since  by  putting 

1^1=       p  sin  <p'  cos  d 

172  =  —  p  cos  ip'  sin  d  cos  h 

1^1  may  be  given  in  a  table  of  single-entry ;  and  taking  y\%  from  the  table  of  double-entry  for  a 
positive  d^  we  shall  have 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  17  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  Jix  and  171  separately. 

This  table  for  r^  will  be  called  Taiblt  11^  and  the  corresponding  one  for  rj'  with  the  same 
arguments  Tcibh  III.     The  precepts  for  using  the  tables  will  then  be  as  follow:  — 

From  Table  I  with  the  arguments  a/  and  H^X=sho  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  a/,  t  will  be  of  the  same  sign  as  h^.  Then,  enter  Table 
II  with  the  arguments  d  (the  starts  declination)  and  i^  =  A^  4.  r,  and  take  out  the  value  of  19. 
Form  the  quantities  y  =  F+  y'r,  and  y  —  ly.  If  the  latter  quantity  lies  between  the  limits 
±0.26,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  y'  is 
small.     A  convenient  rule  to  adopt  will  be  — 

y'  <  0.10,  =r  ±  0.29 

0.10  <  y'  <  0.15,  =  ±  0.30 

0.15  <  y'  <  0.20,  =  ±  0.31 

0.20  <  y'  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y'  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  ~  ^  falls  between  the  limits  thus  indicated,  take  the  values  of  ^^  and  y^'  from  the  appro- 
priate tables  and  compute  t^,  Q  and  A  from  the  equations 

r  sin  Q  =  y'  —  jj' 
V  cos  Q  ^  xf  —  ^' 

A  =  (y  —  iy)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may  graze 
the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

..  =  _''-=-'  sin  Q  co»P  =  ^.^^.^3       (P<180-) 

0.2723  sin  P 

r,^ 

We  shall  then  have — 

Local  mean  time  of  immersion,  T— ^I  +  t  +  ti  —  t. 
Local  mean  time  of  emersion,      T— A-j-r-fri  +  Tj 
Position-angle  from  north  toward  east  at  immersion,  180^  -^  Q  ^  P 
Position-angle  from  north  toward  east  at  emersion,     180^  '^  Q  +  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are:  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 
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2.  The  quantity  H—  k^  taken  without  regard  to  sign,  must  be  les.  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  \n*.  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difierence  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  bo  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T—  ^,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  i  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
( 1 )  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H — I  or 
T  —  I  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
I  ban  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 
for  trial. 

Phenomena  of  Planets  and  Satellites^  pages  452 — 485. — These  are,  for  the  nxost  part,  suffi* 
ciently  explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus^  pages  452-— 453. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes  with 
the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position*anglo  is  reckoned  from  0**  to  360°,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90°  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

Satellites  and  Disk  of  Mars^  p'^gQ  454. — This  page  gives  the  Washington  mean  time  of  the 
greatest  eastern  and  western  elongations,  the  position  angles  and  the  distances  of  the  satellites 
from  the  centre  of  the  planet,  for  three  weeks  preceding  and  following  opposition. 

Satellites  of  Jupiter^  pages  455 — 479. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page;  the  diagram  is  on  page  455. 

Phenomena^  pages  486 — 487. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs  from  that  of  the 
sun  by  0°,  90°  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  ^,  B,  C,  D,  given 
as  a  SupplemetU  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  n'coiinaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1**  18">.6. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 313  of  this  vol*;me. 
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ON  THE  OONSTBUOTION  OF  THE  AMEBIOAN  EPHEMEBI8 

AND  NAUTICAL  ALHANAO  FOB  1890. 


Tbb  adopted  eoiuitanti  of  preeession,  nutation,  and  aberration  are  those  of  Struts  and  PMsmsy 
namely:—^ 

Preceamon  —  WMU  +  0'^0002968  i 

Nutation     »    d^'JZSSl  +  0^^.000009    i 

Aberration  —  20^^.4451 
in  which  t  la  the  number  of  yeara  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  HAKasir'a  Tobies  du  SoieU^  which  is  O^'.dl  greater  than  that 
of  PxTBRB,  given  in  the  isaues  of  this  Ephemeria  preceding  that  for  1882.  A  compariaonjof  HAMtaafn 
mean  obliquity  with  that  of  Petses  and  of  Lx  Vsaaism  at  difierent  epochs  is  given  in  t|ie  following 
table:— 


Epoch. 

HAjfBSir. 

Petxeb. 

Lb  VsRRisa. 

H.— p. 

H^L 

1750 
1800 
1850 
1900 

23    28    18.19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

tt 
17.44 

54i22 

30.99 

7.76 

19^42 
55.63 
31.83 

ao3 

+a75 

+0.58 
+  0.43 

tt 

•— ija 

—0.83 

—  0.41 

—  0.01 

The  formula  for  reducing  the  places  of  the  fixed  stars,  page  280.  correspond  to  the  Siat  JSabl^ 
of  the  *%nerican  Ephemeris^  Washington,  1869. 

Hie  mean  fright  ascensions  of  stars  haye  been  reduced  to  Nxwcokb's  Hmdamental  standard  In 
the  catalogue  attached  to  the  WaakingUm  ObservaHons  for  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circumjiolar  stars  north  of  60^  north  declination  are 
from  Dr.  Oodld^s  Standard  Places  of  Fundamental  Stars^  second  edition,  United  States  Coat^t  Survey 
Office,  1866.  Of  the  twelve  stars  south  of  50^  south  declination,  the  positions  of  /f  Hydri,  oTriangnli 
Austral  is,  and  a  Octantis,  have  been  corrected  from  data  furnished  by  Dr.  Gtould;  while  the  remaining 
nine  are,  as  before,  from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right  ascensions  are 
given  in  a  subsequent  section,  have  been  token  partly  from  the  Catalogue  of  1098  Standard  CZocI  and 
Zodiaad  Stars^  forming  Part  IV  of  Vol.  I  of  Jlstronomieal  Papers  Prepared  for  the  Use  of  the  Amerieam 
Ephemeris  and  MnUical  Almanac,  Washington,  1881 ;  and  partly  fit>m  the  catalogue  of  the  Astrononusche 
Qesellschaft  of  1878.  A  few  have  been  derived  from  recent  catalogues  without  a  rigoroua  rednetioii 
for  equinox. 

Hie  mean  declinations  of  stars  are  taken  from  Bosses  paper  in  the  Rqtori  of  the  Mrthem  Boundary 
Commission,  Washington,  1879,  for  all  stars  found  therein.  The  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  parUy  from  the  Astrono;:iische  Gesellschaft  list,  and  pardy  from  placea  In  recent  catalogues. 
To  the  apparent  places  of  Siiius  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
from  AuwERs's  investigatiosis. 

The  values  of  these  corrections  are:  — 


Slilna. 


1890.0         A  a 
1891.0         A  a 
BPH 


—  02{0 


+  0.110        AS* 

+  0.133        A<5._ai4 


Aa-.  +  0.045        A<'»-  +  0.80 
Aa-i  +  <)-<^        A<9*  +  ^**^ 
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The  eph^meris  of  the  suo  is  constructed  from  Hansen  and  Olufsen's  Tables  du  Soleilj  Copenhagen, 
1853,  except  that  Struve's  aberration  hos  been  used.  This  is  equivalent  to  adding  CMS)  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinations.  The  sun's  rectangidar  equatorial 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  formulee:  — 

X  =  R  cos  A 

y  =  J?  sin  /  cos  w  —  19.3  R  /? 
Z  =  R  b\u  a  sin  u  -\-  44.5  R  /? 
The  reductions  to  mean  equinox,  1890.0,  are  com})uted  by  the  formulae, 

AJK^^+FsecwA/  sin  J" 

A  F«»  —  XcoscjAA  sin  T'  +  Z  A  w  sin  1"  —   9.4  r  /?  sin  (  a  +  IS?** ) 
AZ'-=  —  XsinwAX  sin  1''  —  Fa  o>  sin  V  +.21.7  -  ii  sin  (  X  -f  187° ) 
Wherein — 

A  and  p    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  tlie  date; 
o,    the  obliquity  of  tlie  ecliptic; 
AX,    the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A  Q,    the  reduction  of  the  mean  to  the  apparent  obliquity ; 
r,    the  fraction  of  the  year  since  January  0. 
The  nunierical  coefficients  are  in  units  of  the  seventh  place  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Agtrxmomieal  Jottmal,  Vol.  II,  fmge  71. 

The  me^n  equatorial  horizontal  parallax  of  the  stm,  adopted  from  Professoi'  Newcomb's  Investi^- 
iion  of  the  Dutance  of  the  Sun  and  the  Elements  wkich  depend  an  it,*  is  8''.848.  The  adopted  semi- 
diameter  of  the  sun  at  the  eiuth's  mean  distance  is  W  ^',  In  the  computations  pertaining  to 
eclipses,  Ressel's  semidiameter,  15^  59''.788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  denved  from  Hansen's  Tables  dc  la 
LwMy  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomers  Researches  oji 
the  Motion  of  the  Moon,  Part  1,  page  268,f  and  a  corrected  table  being  substituted  for  Table  XXXIV. 
The  semidiameter  of  the  moon  is  computed  from  the  moon^s  horizontal  parallax  by  the  forniuln, 

S  =.  0.272274  tt  -h  2".5 


The  constant  ^^.5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Pi-ofessor  Winlock's  Tables  of  Mercunjj  VVaHliin<;ion, 
1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additionn  to  rlie 
Connaissanee  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constnicted  from  Lindenau's  Tables. 
Mr.  HueH  Breen's  results,  contained  in  his  |>a|)er  On  the  Corrections  of  Lindenau's  Elemenls  of 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  licen  diseusHiul 
and  applied;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  j^  of  their  value.  The  followin^r  nre  the 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0: — 


It  n 


Zi  =  320  i:^  :«.87  -f-  G«)I01.1527  t 

^  =  333  23  17.84  -f  65.9i)90  t 

a  =    48  25  55.29  -f  27.6^H)7  t 

i  =      1  51     2.20  —  0.02141  t 

e  =        19238^.75  +  0.18.549  / 

n  =      689050".8927 

a  =  1.5230915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvaro'h  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formula*. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George  W 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcokb's  Tables,  pulv 
lished  by  the  SnMsoman  hutiiuiion, 

*  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington,  1865,  Appendix  H. 
t  Astronomical  Observations  made  at  the  U.  S.  Jfaval  Observatory,  Washington,  1875,  Appendix  II. 
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The  semidiametcrs  of  the  planets  arc  computed  from  the  foUowiug  values: — 

Authority. 
Le  Verrier,  Hitory  of  Mercury. 


SeiiiidiBniet4''r. 

LogDii 

H                                    II 

0.00 

8.546  ±  0.086 

0.00 

2.842  :t  0.057 

0.25 

18.78     J\-  0.0G7 

0.70 

8.77     4-  0.039 

0.95 

1.68     4-  0.3 

1.30 

1.28 

1.48 

20.00 

0.70 

9.38 

0.95 

Peircf.,  from  the  WnHhington  Obser- 
vations of  1845  and  1846,  made 
with  the  Mural  Circle. 


Mercury 

Venus 

Mara 

Jupiter  ((M>Iar) 

Saturn  ( polar) 

UrauuH 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  adapted  to  Bessbl's 
method,  using  the  sjiecial  forms  in  Chauvenet^s  Spherical  and  Practical  Mronomy,  The  adopted 
semidiameters  are:— 


Semidiameter  of  the  sun  at  distance  unity . 
Ratio  of  radius  of  moon  to  radius  of  earth 


It 


959.788 
0.27227 


The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Continuation  of  Damoiseau's  TableM^ 
Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tables,  Briiish 
MnUical  Almanac  for  1835,  Table  II  of  each  satellite  having  been  adapted  to  DAMOisEAr's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manuscript  tables 
prepnre<l  by  Professor  Newcohb. 

The  ap[)arcut  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  those  for 
tlie  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed  from  the 
data  of  Professor  Newcomb's  Uranian  and  JsTtptunian  Systems^  Washington,  1875. 

In  compiling  tlic  |M>sitious  of  observatories,  the  latest  available  data  have  been  used.  The  |)ositious 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  tlie  directors  of  the  Observatories, 
in  response  to  a  circular  is^sued  by  the  Superintendent  of  the  American  Ephemeris. 

The  rcMluction  to  geocentric  latitude,  and  the  logarithm  of  tiie  radius  of  the  earth,  are  derived  froui 
Bessel's  elements  of  the  tern*strial  spheroid,  as  adopted  in  Table  III  of  CHAUVEnsT's  Spherical  and 
Practiad  Jlstronamy,  Vol.  II: — 

log  e  =  8.9122052 
^'  —  f>  =  —  ll'30".65  sm  2  ^  4-  rM6  s'm  4  f» 

log  f,  =  9.9992747  +  0.0007271  cos  2  ^  —  0.0000018  cos  4  f» 
Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris^  is  constructed  for— > 
( 1  )  An  altitude  of  Polaris  equal  to  45°. 
( 2  )  A  declination  of  Polaris  equal  to  +  88°  43'. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 
The  ephemeris  of  the  sun  was  computed  by  the  late  Mr.  Eastwood;  the  moon's  longitude,  latitude, 
semidiameter  and  horizontal  pamllax,  by  Professor  Keith;  right  ascension  and  declination,  by  Pro- 
fi;ssor  Vau  Vleck;  culminations,  by  Dr.  J.  MoRRisorr  and  Mr.  Loomis;  lunar  distances,  by  tlie  late 
Mr.  J.  Meier;  Mercury  and  Venus,  by  Mr.  E.  P.  Austin;  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune, 
by  Mr.  Roberoeau  Buchaivan;  Jupiter's  sati*Ilites,  by  Professor  H.  D.  Todd.  The  mean  and  apparent 
places  of  the  fixed  stars  were  pn^pared  by  Mr.  H.  Meier;  the  general  constants  for  their  reduction,  by 
Mr.  Bucoanan;  tlie  occultations,  by  Mr.  J.  O.  Wiessner;  and  tlic  ecliptes  were  computed  and  the 
cbarts  pmjected  by  Mr.  Buchanaii. 
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CORRECTION  REQUIRED,  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON^ 
MOTION,  IN  FINDING  THE  GREENWICH  TIHE  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 


ApprDziinate 
InterrsL 


h  m 
0  0 
0  10 
0  SO 

0  30 

0  40 
060 

1  0 
J  10 
1  30 
1  30 


h  m 

0  0 
0  10 
090 

0  30 
0  40 

0  60 

1  0 
1  10 
1  20 
1  30 


h  m 
0  0 
0  10 
0  20 

0  30 
0  40 

0  60 

1  0 
1  10 
1  90 
1  80 


h  m 
3  0 
9  60 
2  40 

9  30 
9  90 
9  10 

2  0 
1  60 
1  40 
I  30 


h  m 
3  0 
9  60 
9  4p 

9  30 
9  90 
9  10 

9  0 
1  50 
1  40 
1  30 


h  m 
3  0 
9  60 
9  40 

2  30 
9  90 
9  10 

9  0 
1  60 
1  40 
1  30 


Difference  of  the  Proportional  Logarithms  in  the  Ephemeris. 
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l!  2  9 

3 
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3 

1 

2 

3 

3 
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0 
4 
7 


0 
4 

7 


0 

4 

8 


0 
4 

8 


10  10 
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66 
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29 
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29 

29 

29 

30 

30 

31 

31 

32 

32 

33 

33 

34 

32 

33 

:J3 

34 

34 

35 

35 

36 

37 

37 

:w 

34 

35 

35 

36 

37 

37 

38 

38 

39 

40 

40 

35 

36 

37 

38 

38 

39 

39 

40 

41 

41 

42 

36 

36 

37 

38 

39 

39 

40 

40 

41 

49 

42 

118 


0 
9 

17 

94 

30 
34 

38 
41 
49 
43 


TIm  oorreetion  U  to  be  addftd  to  the  approxliiiftte  Greenwleh  time  iHian  the 
Bpheiiierie  are  deoreMing,  and  aabiraoted  when  they  era  incKeMhig. 


Fwyartjanel  Io^kIUbs  1b  the 


EPH  00— 33— n 


TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


1 

TO  BE  SUBTKACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

f 

:            1 
1  SitU - 
real. 

m 

0"* 

1" 

2h. 

s*^ 

4h. 

&- 

G**- 

•yh. 

For 
SecooAtt. 

in 

B 

in      H 

m      » 

Ul        8 

lit        B 

m      8 

ni      8 

lU        8 

B 

8 

0 

0 

0.000 

0     9.830 

0  19.659 

0  29.489 

0  39.318 

0  49.148 

0  58.977 

1     8.807 

0 

0.000 

1 

0 

0.1G4 

0    9.1HK1 

0  19.823 

0  29.653 

0  39.482 

0  49.312 

0  59.141 

1    8.971 

1 

0.003 

2 

0 

0.328 

0  10.1i>7 

0  19.987 

0  29.816 

0  39.646 

0  49.475 

0  59.305 

1   9.i:«> 

2 

0.005 

3 

0 

0.4£ll 

0  io.:«i 

0  20.151 

0  29.980 

0  39.810 

0  49.639 

0  59.469 

1    9.298 

3 

0.006 

4 

0 

0.(555 

0  10.485 

0  20.314 

0  30.144 

0  39.974 

0  49.803 

0  59.633 

1    9.462 

4 

0.011 

5 

0 

0.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59.796 

1    9.626 

5 

0.014 

6 

0 

0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1    9.790 

6 

0^16 

7 

0 

1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1    0.124 

1    9.954 

7 

0.019 

8 

0 

1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1    0.288 

1  10.118 

8 

0.022 

9 

0 

1.474 

0  ll.:i04 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

1    0.452 

1  10.281 

9 

0.025 

10 

0 

1.63R 

0  11.468 

0  21.297 

0  31.127 

0  40.956 

0  50.786 

1    0.616 

1  10.445 

10 

0.027 

11 

0 

1.802 

0  11.032 

0  21.461 

0  31.291 

0  41.120 

0  50.950 

1    0.779 

1  10.609 

11 

0.030 

12 

0 

1.966 

0  11.795 

0  21.625 

0  31.455 

0  41.284 

0  51.114 

1    0.943 

1  10.773 

12 

0.033 

13 

0 

2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

1    L107 

1  10.937 

13 

0.035 

14 

0 

2.294 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

1    1.271 

1  ILIOO 

14 

0.038 

15 

0 

2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

1    1.435 

1  11.264 

15 

0.041 

IG 

0 

2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1     1.599 

1  11.428 

16 

a044 

17 

0 

2.785 

0  12.G15 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1     1.762 

1  11.592 

17 

0.046 

18 

0 

2.949 

0  12.77H 

0  22.()08 

0  :52.438 

0  42.267 

0  52.097 

1     1.926 

1  11.756 

18 

0.049 

19 

0 

3.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1    2.090 

1  11.920 

19 

0.052 

20 

0 

3.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1    2.254 

1  12.083 

20 

0.055 

21 

0 

3.440 

0  13.270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

1    2.418 

1  12.247 

21 

0.067 

22 

0 

3.604 

0  13.4:M 

0  23,203 

0  33.093 

0  42.922 

0  52.752 

1    2.582 

1  12.411 

22 

0.060 

23 

0 

3.768 

0  13.59H 

0  2:i427 

0  3:^.257 

0  43.086 

0  52.916 

1    2.745 

1  12..575 

23 

0.063 

24 

0 

3.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1    2.909 

1  12.739 

24 

0.066 

25 

0 

4.096 

0  13.925 

0  2:1.755 

0  33.584 

0  43.414 

0  53.243 

1    3.073 

1  12.903 

25 

0.068 

2G 

0 

4.259 

0  14.089 

0  2:1.919 

0  :^3.748 

0  43.578 

0  53.407 

1    3.2:J7 

1  13.066 

26 

0.071 

27 

0 

4.423 

0  i4.2r>:^ 

0  24.082 

0  3:5.912 

0  43.742 

0  5:^.571 

1    3.401 

1  13.230 

27 

0.074 

28 

0 

4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1    3.564 

1  i3.:m 

28 

0.076 

29 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1    3.728 

1  13.558 

29 

0.079 

30 

0 

4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

1    3.892 

1  1,3.722 

30 

0.082 

31 

0 

5.05'9 

0  14.908 

0  24.7:W 

0  34.567 

0  44.:m 

0  54.226 

1    4.056 

1  13.886 

31 

0.085 

32 

0 

5.242 

0  1.'>.072 

0  24.902 

0  :i4.7:ji 

0  44.561 

0  54.:fiK) 

1    4.220 

1  14.049 

32 

0.087 

:« 

0 

5.406 

0  15.230 

0  25.065 

0  34.895 

0  44.724 

0  54.554 

1     4.:i84 

1  14.213 

33 

0.090 

34 

0 

5.570 

0  15.400 

0  25.229 

0  :J5.059 

0  44.888 

0  54  718 

1    4.547 

1  14.377 

34 

0.093 

:«> 

0 

5.734 

0  15.563 

0  25.393 

0  35.223 

0  45.052 

0  54.882 

1    4.711 

1  14.541 

35 

0.096 

3G 

0 

5.898 

0  15.727 

0  25.557 

0  :i5.386 

0  45.216 

0  ,V>.046 

1    4.875 

1  14.705 

36 

0.098 

37 

0 

6.062 

0  15.891 

0  25.721 

0  3.^.550 

0  45.:wo 

0  55.209 

1    5.0:J9 

1  14.868 

37 

0.101 

38 

0 

6.225 

0  16.0r>5 

0  25.885 

0  35.714 

0  4.5.544 

0  55,:J73 

1    5.20;? 

1  15.032 

38 

0.104 

39 

0 

6.:to9 

0  16.219 

0  2(i.048 

0  35.878 

0  45.707 

0  55.537 

1    5.367 

1  15.196 

39 

0.106 

40 

0 

6.,^,53 

0  16.:«3 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1    5.530 

1  15,360 

40 

0.109 

41 

0 

6.717 

0  ir..546 

0  2l5.:m) 

,  0  :56.206 

0  46.035 

0  55.8<)5 

1    5.(UI4 

1  15.524 

41 

0.112 

42 

0 

6.H81 

0  10.710 

0  2().540 

0  :56.369 

0  46,199 

0  56.028 

1     5.8.''>8 

1  15.(588 

42 

0.115 

43 

0 

7.045 

0  10.874 

0  2<».704 

0  ;J6.533 

0  AG.:m 

0  56.192 

1    6.022 

1  15.851 

43 

0.117 

44 

0 

7.208 

0  17.0:JH 

0  2().867 

0  :i6.697 

0  46.527 

0  56.:J5() 

1    6,186 

1  16.015 

44 

0.120 

45 

0 

7.372 

0  17.20> 

0  27.031 

0  :w;.86i 

0  46.(J90 

0  56.520 

1    6.350 

1  16.179 

45 

0.123 

46 

0 

7.5:J6 

0  17.3:iJ> 

0  27.195 

0  :i7.025 

0  46.K54 

0  56.684 

1    6.513 

1  16.343 

46 

0.126 

"47 

0 

7.700 

0  17.529 

0  27.3ij9 

0  37.188 

0  47.018 

0  56.84M 

1    6.677 

1  16.507 

47 

0.128 

4.-^ 

0 

7.Nv4 

0  17.()93 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1     6.841 

1  16.671 

48 

0.131 

49 

0 

8.027 

0  17.8.-)7 

0  27.687 

0  :?7.516 

0  47.346 

0  57.175 

1    7.005 

1  16.834 

49 

0.134 

50 

0 

8.191 

0  18.021 

0  27.aro 

0  :57.680 

0  47.510 

0  57.Xi9 

1    7.169 

1  16.998 

50 

0.137 

51 

0 

H.355 

0  IH.IH,-) 

0  28.014 

0  :?7.844 

0  47.673 

0  .57.503 

1    7.332 

1  17.162 

51 

0.1:59 

52 

0 

8.519 

0  18.349 

0  2H.178 

0  38.00H 

0  47.K57 

0  57.667 

1    7.496 

1  17..326 

52 

0.142 

5:5 

0 

H.683 

0  1H.512 

0  :ir<.'Mt 

0  :58.171 

0  48.001 

0  57.831 

1    7.6<>0 

1  17.490 

53 

0.145 

54 

0 

8.H47 

0  18.676 

0  28.50J 

0  38.335 

0  48.165 

0  57.99 1 

1    7.824 

1  17.654 

54 

0.147 

55 

0 

9.010 

0  1H.H40 

0  28.670 

0  :{8.499 

0  48.329 

0  58.158 

1    7.988 

1  17.817 

55 

0.150 

56 

0 

9.174 

0  19.004 

0  28.8:53 

0  :J8.663 

0  48.492 

0  5H.:»2J 

1    8.152 

1  17.9S1 

56 

0.153 

57 

0 

9.338 

0  19.1()8 

0  28.997 

0  :fr».827 

0  4i^X)^^^^  • 

0  J>'.4H(; 

1    8.315 

1  18.145. 

57 

0.156 

58 

0 

9.502 

0  19.:«1 

0  2J).161 

0  :w.99i 

0  4H.s-() 

0  r.-<.(i.,o 

1    8.479 

1  18.309 

58 

0.158 

■    59 

0 

9.666 

0  19.495 

0  29.325 

0  39.154 

0  4H.964  . 

0  5H.S14 

1    8.643 

1  18.473 

59 

0.161 

1 

Side- 
real. 

Qh. 

lb. 

2h. 

3^- 

4b. 

5"^' 

6»^- 

nh. 

For 
ScoondB. 

EPH  90 — 33 — 12 


TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
reoL 

yh. 

gh. 

10^- 

t 

1 

12'* 

13^»- 

14h. 

1 

For 
Seconds. 

m 

m      a 

m      8 

m      8 

'  m      8            m 

8 

lu      8         :  m      8            ui      8 

B  1      8 

U 

1  18.636 

1  28.466 

1  38.296 

1  48.125      1 

57.955 

2    7.784 

2  17.614  :  2  27,443 

0 

0.000 

1 

1  18.800 

1  28.630 

1  :w.459 

1  48.289  1  1 

58.119 

2    7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1  18.964 

1  28.794 

1  :W.623 

1  48.453 

1  58.282 

2    8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

1  19.128 

1  28.9.58 

1  :58.787 

1  48.617 

1  58.446 

2    8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

1  58.610 

2    8.440 

2  18.269 

2  28.099 

4 

0.011 

5 

1  19.456 

1  29.285 

1  39.115 

1  48.944 

1  58.774 

2    8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2    8.767 

2  18.597     2  28.426 

6 

0.016 

7 

1  19.783 

1  29.013 

1  39.442 

1  49.272 

1 

59.101 

2    8.931 

2  18.761     2  28.590 

7 

0.019 

8 

1  19.947 

1  29.777 

1  39.006 

1  49.436 

1  59.265 

2    9.095 

2  18.924  1  2  28.754 

8 

0.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 . 

1  59.429 

2    9.259 

2  19.088 

2  28.918 

9 

0.025 

10 

1  20.275 

1  30.104 

1  39.9.i4 

1  49.763 

1  59.593 

2    9.42:5 

2  19.2.52 

2  29.082 

10 

0.027 

11 

1  20.439 

1  :K).268 

1  40.098 

1  49.927 

1  59.757 

2    9.58()  ;  2  19.416 

2  29.245 

11 

0.030 

12 

1  20.602 

1  30.432 

1  40.2()1 

1  50.091 

1  59.921 

2    9.7;.0 

2  19.580 

2  29.409 

12 

0.033 

13 

1  20.766 

1  30.596 

1  40.425 

1  50.255 

2 

0.084 

2    9.914 

2  19.744 

2  29.573 

13 

0.0:55 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

1  2L094 

1  30.923 

1  40.753 

1  50.583 

2 

0.412 

2  10.242  i  2  20.071 

2  29.901 

15 

0.041 

16 

1  21.258 

1  31.087 

1  40.917 

1  50.746 

2 

0.576 

2  10..10.> 

2  *^).2:55 

2  30.065 

16 

0,044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.  .599 

2  30.228 

17 

0.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2 

0.904 

2  10.7:53 

2  20.563 

2  30.392 

18 

0.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.2,38 

2 

1.067 

2  10.897  '  2  20.727 

1 

2  30.556 

19 

0.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2 

1.231 

2  11.061 

2  20.890 

2  30.720 

20 

0.055 

21 

1  22.077 

1  31.906 

1  41.7:^) 

1  51.5(;5 

2 

l.:595 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2 

ism 

2  11.388     2  2L218 

2  31.048 

22 

0.060 

2:j 

1  22.404 

1  :fc>.2:54 

1  42.064 

1  51.893 

2 

1.723 

2  1L552     2  21.382 

2  31.211 

23 

0.063 

24 

1  22..568 

1  32.398 

1  42.227 

1  52.0.37 

2 

1.887 

2  11.716     2  21.546 

2  31.375 

24 

0.066 

2r> 

1  22.7.12 

1  32.56^ 

1  42.391 

1  52.221 

2 

2.050 

2  11.8rf0 

2  21.709 

2  31.539 

25 

0.068 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.:fci5 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

1  23.224 

1  a3.053 

1  42.883 

1  52.712 

2 

2.542 

2  12.:571 

2  22.201 

2  32.031 

28 

0.(J76 

29 

1 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2 

2.7<H5 

2  li.535 

2  22.:365 

2  32.194 

29     0.079 

;m) 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2 

2.8  J9     2  12.699 

2  22.529 

2  32.358 

30  1  0.082 

31 

I  23.715 

1  33..'w|5 

1  43.:W4 

1  53.2(^4 

2 

:5.(i;53 

2  12.863 

2  22.692 

2  32.522 

31     0.085 

32 

i  23.879 

1  33.708 

1  43.53H 

1  53.:U)8 

2 

3.197 

2  13.027 

2  22.a-)6 

2  32.686 

:i2  1  0.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2 

:vi\i 

2  1:5.191 

2  2:5.020 

2  32.850 

:53     0.090 

34 

1  24.207 

1  'M,0:^6 

1  43.866 

1  53.()95 

2 

3.525 

2  13.354 

2  2:1184 

2  33.013 

34     0.093 

a') 

1  24.:J70 

1  34.200 

1  44.029 

1  53.a^>9 

2 

:um 

2  13.518 

2  23.348 

2  33.177 

:55 

0.096 

36 

1  24.534 

1  :^.:u>4 

1  44.193 

1  54,02:5 

2 

:^.8,.2 

2  13.682 

2  2:5.512 

2  33.341 

:i6 

0.098 

37 

1  24.698 

1  34..528 

1  44.:?57 

1  54.1H7 

2 

4.016 

2  i:5.846 

2  2:5.675 

2  3:5.505 

37 

0.101 

:« 

1  24.862 

1  34.091 

1  44.521 

1  54.:i;»i 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

38 

0.104 

:i9 

1  25.026 

1  34.a^)5 

1  44.6a5 

1  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  :53.833 

39 

0.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  .54.678 

2 

4.508 

2  14.:537 

2  24.167 

2  3:5.996 

40 

O.KHJ 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.hU 

2 

4.672 

2  14.501 

2  24.:^51 

2  34.160 

41 

0.112 

42 

1  25.517 

1  :i5.:M7 

1  45.176 

1  55.(MH) 

2 

4.8:55 

2  14.665 

2  24.4^5 

2  :54.324 

42 

0.115 

43 

1  25.681 

1  35.511 

1  45.:mo 

1  55.170 

2 

4.999 

2  14.829 

2  24.058 

2  34.488 

43 

0.117 

44 

1  25.845 

1  35.674 

1  45..504 

1  55.:w:t 

2 

5.ir»3 

2  14.993 

2  24.822 

2  34.652 

44 

0.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.4i»7     2 

5.:527 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

1  26.172 

1  36.002 

1  45.8:52 

1  55.661 

2 

5.491 

2  15.:520 

2  25.150 

2  34.979 

4(i 

0.12t> 

47 

1  26.336 

1  36.166 

I  45.995 

1  55.H25 

2 

5.<355 

2  15.484 

2  25.314 

2  35.143 

47 

0.128 

48 

1  26.500 

1  :w.330 

1  46.159 

1  55.989 

2 

5.H18 

2  15.648 

2  25.477 

2  :55.307 

48 

0.i:51 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.15:5 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

0.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316     2 

6.146 

2  15.976 

2  25.805 

2  35.635 

50 

0.137 

51 

1  26.992 

1  36.821 

1  46.a51 

1  5().180     2 

6.310 

2  16. 1:59 

2  25.969 

2  :55.79H 

51     0.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2 

6.474 

2  16.:503 

2  2().  1:5:5 

2  :55.962 

52     0.142 

i    53 

1  27.319 

1  :J7.149 

1  46.978 

1  5().808 

2 

6.6:57 

2  16.467 

2  26.297 

2  :56.12() 

53  1  0.145 

1    '>4 

I  27.483 

1  37.313 

1  47.142 

1  56.972 

2 

6.801 

2  1(>.631 

2  26.460 

2  36.290 

54  '  0.147 

i    55 

1  27.647 

1  37.476 

1  47.306 

1  57.13S     2 

6.9)5 

2  l';>.70.''» 

2  26.(>24 

2  36.454 

55 

0.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299     2 

7.129 

2  1(>.959  1  2  2r).788  '  2  36.618 

56 

0.153 

57 

1  27.975 

1  37.804 

1  47Am 

1  57.46:3     2 

7.^:93 

2  17.122     2  26.952     2  36.781 

57 

0.156 

58 

1  28.138 

1  37.968 

1  47.797 

1  57.6.>7     2 

7.4-»7 

2  17.280     2  27.  IK)     2  :5().945 

58 

0.158 

59 

Side- 
real. 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2 

7.620 

2  17.4i>0 

2  27.280  !  2  :57.109  | 

59 

0.161 

8^- 

1 

gh. 

10^ 

IP- 

12^ 

13^ 

14b. 

15^ 

For 
8e<*ond8. 

EPH   90—33 — 13 


TABLE  n.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side. 
TeaL 


m 
0 
I 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 

27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


Side. 
reaL 


16 


h. 


m  8 
2  37.273 
2  37.437 
2  37.601 
2  37.7t)4 
2  37.928 

2  38.092 
2  38.25G 
2  38.4*J0 
2  3«.584 
2  38.747 

2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


39.730 
39.894 
40.058 
40.222 
40.386 

40.549 
40.713 
40.877 
41.041 
41.205 

41..%9 
41.532 

Aum 

41.^00 
42.024 


2  42.188 
2  42.a')2 
2  42.515 
2  42.679 
2  42.843 


2 
2 
2 
2 
2 


43.007 
43.171 
43.334 
43.498 
43.662 


2  43.826 
2  43.990 
2  44.154 
2  44.317 
2  44.481 

2  44.645 
2  44.809 
2  44.973 
2  45.137 
2  45.300 


45.464 
45.628 
45.792 
45.956 
46.120 

4r>.283 
40.447 
40.611 
2  46.775 
2  4i).t)::9 


2 
2 
2 
2 
2 

o 

2 
2 


17^ 


m  a 
2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


47.922 
4^.085 
48.249 
48.413 
48.577 

48.741 
48.905 
49.068 
49.232 
49.396 


2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 
2  50.543 
2  50.707 
2  50.870 
2  51.034 


2 
2 
2 
2 
2 


51.198 
51.362 
51.526 
51.690 
51.853 


2  52.017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 


2 
2 
2 
2 
2 

2 
2 
2 
2 


52.836 
53.000 
53.164 
53.328 
53.492 

53.656 
53.819 
5:^983 
54.147 
2  54.311 

2  54.475 
2  54.638 
2  54.802 
2  54.966 
2  55.130 

2  55.294 
2  .55.458 
2  55.621 
2  55.785 
2  55.949 

2  50.113 

2  50.277 
2  50.441 
2  56.604 
2  50.708 


IG**- 


17 


7h. 


18^ 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


56.0:^2 
57.096 
57.260 
57.424 
57.a07 

7.751 
915 
58.079 
58.243 
5&406 


S7.i 


2  66.570 
2  58.734 
2  58.898 
2  59.062 
2  59.226 

2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 

3  0.209 

3  0.372 

3  0.536 

3  0.700 

3  0.864 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


1.028 
1.192 
1.355 
1.519 
1.683 

1.847 

2.011 
2.174 
2.338 
2.502 

2.666 
2.830 
2.994 
3.157 
3.321 

3.485 
3.649 
3.813 
3.977 
4.140 

4.304 
4.468 
4.632 
4.796 
4.960 

5.123 
5.287 
5.451 
5.61.'> 
5.779 

5.942 
6.106 
6.270 
6.434 
6.598 


18' 


19' 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


6.762 
6.925 
7.089 
7,253 
7.417 

7.581 
7.745 
7.908 
a072 
a236 


3  8.400 

3  a564 

3  a728 

3  a891 

3  9.065 


3 
3 
3 
3 
3 


9.219 
9.383 
9.547 
9.710 
9.874 


3  10.038 
3  10.202 
3  10.366 
3  10.530 
3  10.693 

3  10.857 
3  11.021 
3  1L185 
3  11.349 
3  11.513 

3  11.676 
3  11.840 
3  12.004 
3  12.168 
3  12.332 

3  12.496 
3  12.659 
3  12.823 
3  12.987 
3  13.151 

3  13.315 
3  13.478 
3  13.642 
3  13.806 
3  13.970 

3  14.134 
3  14.298 
3  14.461 
3  14.625 
3  14.7b9 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


14.95,3 
15.117 
15.281 
15.444 
15.008 

15.772 
15.936 
16.100 
16.264 
16.427 


19' 


20 


h. 


m 
3 
3 
3 
3 
3 


16.591 
16.755 
16.919 
17.083 
17.246 


3  17.410 
3  17.574 
3  17.738 
3  17.902 
3  ia066 

3  ia229 
3  ia393 
3  ia557 
3  18.721 
3ia885 

3  19.049 
3  19.212 
3  19.376 
3  19.540 
3  19.704 

3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  90.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.506 
3  21.670 
3  21.834 
3  21.997 
3  22.161 

3  22.325 
3  22.489 
3  22.653 
3  22.817 

3  22.980 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


23.963 
24.127 
24.291 
24.455 
24.619 

24.782 
24.946 
25.110 
25.274 
25.438 


3  25.602 
3  25.765 
3  25.929 
3  26.093 
3  26.257 


20^ 


21^ 


m  a 
3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.895 

3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  2a714 

3  2a878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29.697 
3  29.861 
3  30.025 
3  30.189 
3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 

3  31.336 
3  31.499 
3  31.063 
3  31.827 
3  31.991 


3 
3 
3 

3 
3 

3 
3 
3 
3 
3 


32.155 
32.318 
32.482 
32.646 
32.810 

32.974 
33.138 
33.301 
33.465 
33.629 


3  33.793 
3  33.957 
3  34.121 
3  34.2S4 
3  34.448 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


34.612 
34.776 
34.940 
35.104 
35.267 

35.431 
35.595 
35.759 
35.923 
36.086 


21 


22^ 


m  a 
3  36.250 
3  36.414 
3  36.578 
3  36.743 
3  36.906 

3  37.069 
3  37.233 
3  37.397 
3  37.661 
3  37.725 

3  37.889 
3  3a052 
3  38.216 
3  38.380 
3  38.544 

3  38.708 
3  38.871 
3  39.035 
3  39.199 
3  39.363 

3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41.165 
3  4L329 
3  41.493 
3  41.657 
3  41.820 


3 
3 
3 
3 
3 


41.984 
42.148 
42.312 
42.476 
42.639 


3  42.803 
3  42.967 
3  43.131 
3  43.295 
3  43.459 

3  43.622 
3  43.786 
3  43.950 
3  44.114 
3  44.278 


3 
3 
3 
3 
3 


44.442 
44.005 
44.709 
44.933 
45.097 


3  45.261 
3  45.425 
3  45.588 
3  45.752 
3  45.916 


22^- 


23' 


m     a 
3  46.080 
3  46.244. 
3  46.40f 
3  46.571 
3  46.735 

3  46.899 
3  47.063 
3  47.227 
3  47.390 
3  47.554 

3  47.718 
3  47.882 
3  48.046 
3  4a210 
8  48.373 

3  48.537 
3  4a701 
3  4a865 
3  49.029 
3  49.193 


3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50.012 

3  60.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.995 
3  5L158 
3  51.323 
3  51.486 
3  51.650 

3  51.814 
3  51.978 
3  52.141 
3  52.305 
3  52.469 

3  52.633 
3  62.797 
3  52.961 
3  53.124 
3  53.288 


For 
SeooDda. 


3 
3 
3 
3 
3 


53.452 
53.616 
53.780 
53.943 
54.107 


3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 


3 
3 
3 
3 
3 


55.090 
55.254 
55.418 
55.582 
55.746 


23^ 


a 
0 
1 
2 
3 
4 

5 
6 

7 
6 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.023 
0.035 

0.027 
0.030 
0.038 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.053 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.068 
0.065 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.1.^6 
0.158 
0.161 


For 
Seoonda. 


EPH   \){) — 33 — 14 


TABLE  m.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


s 

TO  BE  ADDED  TO  A  MEAN  TIME  nTTERYAL. 

Mean 

Solar. 

m 

Qh. 

1^ 

2h. 

gh. 

4^ 

5^ 

e'*- 

nh. 

Tor 
Seconds. 

m 

s 

m     s 

m      ■ 

m     s 

m     • 

m     ■ 

m     8 

m     0 

B 

■ 

0 

0 

0.000 

0    9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1    8.995 

0 

o.oco 

1 

0 

0.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1    9.160 

1 

0.003 

2 

0 

0.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

1    9.324 

2 

0.005 

3 

0 

0.49:) 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1    9.488 

3 

0.006 

4 

0 

0.657 

0  10,514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1    9.652 

4 

0.011 

5 

0 

0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1    9.817 

5 

0.014 

6 

0 

0.986 

0  10.642 

0  20.699 

0  30.555 

0  40.412 

0  60.266 

1    0.124 

1    9.981 

6 

0.016 

7 

0 

1.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

1    0.289 

1  10.145 

7 

0.019 

8 

0 

1.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1    0.453 

1  10.310 

8 

0.022 

9 

0 

1.478 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1    0.617 

1  10.474 

9 

0.025 

10 

0 

1.643 

0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

1    0.782 

1  10.638 

10 

0.027 

11 

0 

1.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1    0.946 

1  10.802 

11 

0.030 

12 

0 

1.971 

0  11.826 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

1    1.110 

1  10.967 

12 

0.033 

13 

0 

2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

1    1.274 

1  11.131 

13 

0.036 

14 

0 

2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1    1.439 

1  11.295 

14 

0.038 

15 

0 

2.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1     1.(503 

1  11.459 

15 

0.041 

16 

0 

2.628 

0  12L4a5 

0  22.341 

0  32.196 

0  42.a')4 

0  51.911 

1     1.767 

1  11.624 

16 

0.044 

17 

0 

2.793 

0  12.G49 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1     1.9:12 

1  11.788 

17 

0.047 

18 

0 

2.957 

0  12.813 

0  22.670 

0  32.5^ 

0  42.383 

0  52.239 

1    2.09G 

1  11.952 

18 

0.049 

19 

0 

3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

1    2.260 

1  12.117 

19 

0.052 

20 

0 

3.285 

0  13.142 

0  22.998 

0  :i2.H55 

0  42.711 

0  52.56H 

1    2.424 

1  12.281 

20 

0.055 

21 

0 

3.450 

0  13.306 

0  23.163 

0  33.019 

0  42.876  i  0  52.732 

1    2.5fc9 

1  12.445 

21 

0.057 

22 

0 

3.614 

0  13.471 

0  23.327 

0  3:il83 

0  43.040  1  0  52.896 

1    2.753 

1  12.609 

22 

0.060 

23 

0 

3.778 

0  13.635 

0  23.491 

0  33.348  1  0  43.204     0  53.061 

1    2.917 

1  12.774 

23 

0.063 

24 

0 

3.943 

0  13.799 

0  23.656 

0  33.512  >  0  43.368 

0  53.225 

1    3.081 

1  12.938 

24 

0.066 

25 

0 

4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1    3.246 

1  13.102 

25 

0.068 

26 

0 

4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

1    3.410 

1  13.266 

26 

0.071 

1    27 

0 

4.435 

0  U.i<92 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

1    3.574 

1  13.431 

27 

0.074 

'    28 

0 

4.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1    3.739 

1  13.595 

28 

0.077 

29 

0 

4.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

1    3.903 

1  13.759 

29 

0.079 

,    30 

0 

4.9S8 

0  14.7a5 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

1    4.067 

1  13.924 

30 

0.062 

'    31 

0 

5.093 

0  14.949 

0  24.605 

0  34.662 

0  44.518 

0  54.375 

1    4.231 

1  14.088 

31 

0.085 

1    32 

0 

5.257 

0  15.113 

0  24.970 

0  34.626 

0  44.683 

0  54.539 

1    4.396 

1  14.252 

32 

0.08H 

'    33 

0 

5.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1    4.560 

1  14.416 

33 

0.090 

34 

0 

5.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1    4.724 

1  14.581 

34 

0.093 

35 

0 

5.750 

0  15.606 

0  25.463 

0  35.319 

0  45.176 

0  55.032 

1    4.888 

1  14.745 

35 

0.096 

'    36 

0 

5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

1    6.053 

1  14.909 

36 

0.099 

'    37 

0 

6.078 

0  15.935 

0  25,791 

0  35.648 

0  45.C04 

0  55.361 

1    5.217 

1  15.073 

37 

0.101 

'    38 

0 

6.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1    5.381 

1  15.238 

38 

0.104 

39 

0 

6.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1    5.546 

1  15.402 

39 

0.107 

'    40 

0 

6.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1    5.710 

1  15.566 

40 

0.110 

.    41 

0 

6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

1    5.874 

1  15.731 

41 

0.112 

.    42 

0 

6.900 

0  16.756 

0  26  612 

0  36.469 

0  46.3^5 

0  56.1H2 

1   6.o:w 

1  15.895 

42 

0  115 

43 

0 

7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

1    6.203 

1  16.059 

43 

0.118 

44 

0 

7.228 

0  17.085 

0  26.941 

0  36.796 

0  46.654 

0  56.510 

1    6.367 

1  16.223 

44 

0.120 

45 

0 

7.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

1    6.531 

1  16.:«8 

45 

0.123 

46 

0 

7.557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1    6.695 

1  16.552 

46 

0.1**6 

47 

0 

7.721 

0  17.577 

0  27.434 

0  :i7.290 

0  47.147 

0  57.003 

1    6.8(i0 

1  16.716 

47 

0.129 

4H 

0 

7.885 

0  17.742 

0  27.r98 

0  37.455 

0  47.311 

0  57.168 

1    7.024 

1  16.881 

48 

0.131 

49 

0 

8.049 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

1    7.188 

1  17.045 

49 

0.134 

50 

0 

8.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.490 

1    7.a53 

1  17.209 

50     0.137 

51 

0 

8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.H04 

0  57.6t;0 

1    7.517 

1  17.373 

51, 

0.140 

r2 

0 

8.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

1    7.6H1 

1  17.538 

52 

0.142 

53 

0 

8.707 

0  18.563 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

1    7.845 

1  17.702 

53 

0.145 

54 

0 

a871 

0  18.727 

0  28.584 

0  38.440  '  0  48.297 

0  58.153 

1    8.010 

1  17.866 

54 

0.148 

55 

0 

9.035 

0  18.892 

0  28.748 

0  38.605     0  48.461 

0  58.317 

1    8.174 

1  18.030 

55 

0.151 

56 

0 

9.199 

0  19.056 

0  28.912 

0  38.709 

0  4a6i>5 

0  58.462 

1    8.338 

1  16.195 

56 

0.153 

57 

0 

9.364 

0  19.220 

0  29.077 

0  38.933     0  48.790 

0  58.646 

1    8.502 

1  18.350 

57 

0.156 

58 

0 

9.528 

0  19.384 

0  29.241 

0  30.097     0  4H.954 

0  58.810 

1    8.667 

1  18.523 

58 

0.159 

LI'L 

0 

9.692 

0  19.549 

0  29.405 

*4 

0  :W.2tI2  1  0  49.118 

0  58.975 

1    &631 

1  18.686 

59 

0.162 

Me4ui 
:8oUr. 

1 

Qb. 

lb. 

3»^- 

4h. 

5^- 

6^ 

7IU 

Seoonda. 
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TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 

Solar. 

3h. 

gh. 

10^- 

11^ 

m 

12'' 

13^- 

14h. 

15" 

For 
Secoiida.        | 

8           H 

m 

m      8 

m      B 

m      a 

in      8 

R            •  111        B               in        R 

in       8 

0 

1  18.852 

1  2^.708 

1  38.565 

1  4-^.421 

1 

.58.278  1  2    8.134  1  2  17.991  |  2  27.847  1 

0 

0.((K)     , 

1 

1  19.016 

1  t:?<.873 

1  38.729 

1  48.585 

1  58.442 

2    8.298 

2  18.155     2  28.011  | 

1 

0.003 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

0.005     . 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2    8.627 

2  18.483 

2  28.340 

3 

O.OOH 

4 

1  19.509 

1  29.365 

1  39.222 

1  49.078 

1  58.935 

2    &791 

2  18.648 

2  28.504 

4 

0.011 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.0^9 

2    8.956 

2  18.812 

2  28.668 

5 

0.014     1 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    9.120 

2  18.976 

2  28.833 

6 

0.016    , 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

1  59.428 

2    9.284 

2  19.141 

2  28.9W 

7 

0.019 

8 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

1  59.592 

2    9.448 

2  19.305 

2  29.161 

8 

0.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

1  59.756 

2    9.613 

2  19.469 

2  29.326 

9 

0.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50.064 

1  59.920 

2    9.777 

2  19.633 

2  29.490 

10 

0.027 

11 

1  20.659 

1  30.515 

1  40.372 

1  50.228 

2 

0.085 

2    9.941 

2  19.798 

2  29.654 

11 

0.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2 

0.249 

2  10.105 

2  19.962 

2  29.618 

12 

o.o;« 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.434 

2  20.290 

2  30.147 

14 

o.o:fri 

15 

1  21.316 

1  31.172 

141.029 

1  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.311 

15 

0.041    ' 

1(5 

1  21.480 

1  31.337 

1  41.193 

1  51.0G0 

2 

0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.640 

17 

0.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.378 

2 

1.235 

2  11.091 

2  20.948 

2  30.804 

18 

0.049    1 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 
1  51.707 

2 

1.399 

2  11.255 

2  21.112 

2  30.968 

19 

0.052    ' 

20 

1  22.137 

1  31.994 

1  41.850 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055    i 

21 

1  22.302 

1  32.1.:8 

1  42.015 

1  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

1  22.466 

1  32.3;>2 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

0.060 

2:j 

1  22.630 

1  32.487 

1  42.343 

1  52.200 

2 

2.056 

2  11.912 

2  21.709 

2  31.625 

23 

0.0(53 

24 

1  22.794 

1  32.()r>l 

1  42.507 

1  52.364 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066    ■ 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2 

2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

Ai 

2.549  - 

2  12.405 

2  22.262 

2  32.118 

26 

0.071 

27 

1  23.287 

1  33.144 

1  43.000 

1  52.857 

2 

2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

28 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2 

3.042 

2  12.898 

8  22.7r5 

2  32.611 

29 

0.079    1 

30 

123.780 

1  33.6:r7 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.775 

30 

0.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31 

0.(»S5 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2 

3.534 

2  13.;i91 

2  23.247 

2  33.104 

32 

0.088 

33 

1  24.273 

1  -34.129 

1  43.986 

1  53.842 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

'    34 

1  24.437 

1  34.294 

1  44.150 

1  r4.oa7 

2 

3.863 

2  13.720 

2  23.576 

2  33.432 

34 

0.093 

:i5 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  23.740 

2  33.597 

35 

0.096 

'36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2 

4.192 

2  14.048 

2  23.905 

2  33.761 

36 

0.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.069 

2  33.925 

37 

0.101    ' 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.(k>4 

2 

4..520 

2  14.:ot 

2  24.233 

2  34.090 

38 

0.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.:J97 

2  34.254- 

39 

0.107 

1    40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2 

4.H49 

2  14.705 

2  24.562 

2  34.418 

40 

0.110 

41 

1  25..'>87 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.72t; 

2  34.582 

41 

0.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34.747 

42 

0.115    1 

1    ^^ 

1  25.916 

1  35.772 

1  45.629 

1  55.4a''> 

2 

b/M2 

2  15.198 

2  25.054 

2  34.911 

43 

0.118 

:    44 

1 

1  26.080 

1  35.936 

1  45.793 

1  55.6.19 

2 

5..506 

2  15.362 

2  25.219 

2  35.075 

44 

0.120 

45 

1  26.244 

1  36.101 

1  45.9.'>7 

1  55.814 

2 

5.670 

2  15.527 

2  25.38:5 

2  35.2.'?9 

45 

o.12:j 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2 

5.8:i4 

2  15.691 

2  25.547 

2  35.404 

46 

0.120 

47 

1  26.573 

1  »).429 

1  46.286 

1  5().142 

2 

5.999 

2  15.855 

2  25.712 

2  35.568 

47 

0.129 

48 

1  26.737 

1  'MUm 

1  46.450 

1  56.306 

2 

6.103 

2  16.019 

2  25.876 

2  35.732 

48 

0.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.:fc?7 

2  16.184 

2  26.040 

2  35.897 

49 

0.134 

50 

1  27.066 

1  36.922 

1  46.778 

1  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2 

6.(556 

2  16.512 

2  26.369 

2  36.225 

51 

0.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.9()4 

2 

6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2 

6.9H4 

2  16.H41 

2  26.697 

2  36.554 

53 

0.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2 

7.149 

2  17.00.',     2  26.861. 

2  36.718 

54 

0.148 

1    55 

1  27.887 

1  37.743 

1  47.600 

1  57.4.56 

2 

7.313 

2  17.1(59     2  27.026 

2  36.882 

55 

0.151 

56 

1  2«.051 

1  37.908 

1  47.704 

1  57.621 

2 

7.477 

2  17.3:M 

2  27.11M) 

2  37.047 

56 

0.153 

57 

1  2^.215 

1  .3H.072 

1  47.928 

1  57.785 

2 

7.611 

2  17.498 

2  27.3 >4 

2  37.211 

57 

0.156 

58 

1  2H.3H0 

1  3-.2:i6 

1  48.093 

1  57.949 

2 

7.fc06 

2  17.(»02 

2  27.519 

2  37..375 

58 

0.1.':9 

59 

1  28.544 

1  3:J.40() 

1  48.257 

1  58.113 

2 

7.970 

2  17.H-26 

2  27.(vS{ 

2  37.539 

59 

] 
6rc 

0.162 

— — ^— —  1 

For 
■ooda. 

Moaa 

,SoUr. 

8^ 

gh. 

10^- 

Ijh. 

12^ 

13^- 

14b. 

BPH   90 — 33 — 16 


TABLE  in.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mmui 
Solftr. 


xn 
0 
I 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
2d 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 

54 

55 
56 
57 
58 
59 

Mean 
Solar 


16^- 


m 


2  37.704 
2  37.868 
38.032 
3ai96 
38.361 


2 
2 
2 


2  38.525 
2  38.689 
2  38.854 
2  39.018 
2  39.182 


2  39.346 
2  39.511 
39.675 
39.839 
40.003 


2 
2 
2 


2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 


2 
2 
2 
2 


40.989 
41.153 
41.318 
41.482 


2  41.646 

2  41.810 
2  41.975 
2  42.139 
2  42.303 
2  42.468 

2  42.632 
2  42.796 
2  42.960 
2  43.125 
2  43.289 


2 

2 
2 
2 


43.453 
43.617 
43.782 
43.946 


2  44.110 


2 
2 
2 
2 


44.275 
44.439 
44.603 
44.767 


2  44.932 


2 
2 
2 
2 
2 


45.096 
45.260 
45.425 
45.589 
45.753 


45.917 
46.062 
46.246 
2  46.410 
2  46.574 


2 
2 
2 
2 
2 


46.739 
46.903 
47.067 
47.2.R2 
47.:ttl6 

16^- 


17^ 


xn 
2 
2 
2 
2 
2 


47.560 
47.724 
47.889 
48.053 
48.217 


2  48.381 
2  48.546 
2  48.710 
2  48.874 
2  49.039 

2  49.203 
2  49.367 
2  49.531 
2  49.696 
2  49.860 

2  50.024 
2  58.188 
2  50.353 
2  50.517 
2  50.681 


2 
2 
2 
2 
2 


50.846 
51.010 
51.174 
51.338 
51.603 


2  51.667 
2  51.831 
2  51.995 
2  52.160 
2  52.324 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
2  53.145 


2 
2 


53.310 
53.474 
2  53.638 
2  53.803 
2  53.967 


2 
2 
2 
2 
2 


54.131 
54.295 
54.460 
54.624 

54.788 


2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


55.774 
55.938 
56.102 
56.267 
56.431 

56..^.95 
5«.7r,9 
56.924 
57.088 
57.258 


17"^ 


18^ 


m 
2 
2 
2 
2 
2 


57.417 
57.581 
57.745 
57.909 
58.074 


2  58.238 
2  58.402 
2  58.566 
2  50.731 
2  58.895 

2  59.059 
2  59.224 
2  59.388 
2  59.552 
2  59.716 

2  59.881 

3  0.045 
3  0.209 
3  0.373 
3  0.538 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


0.702 
0.866 
1.031 
1.195 
1.359 

1.523 
1.688 
1.852 
2.016 
2.181 

2.345 
2.509 
2.673 
2.838 
3.002 

3.166 
3.330 
3.495 
3.659 
3.823 

3.988 
4.152 
4.316 
4.480 
4.645 

4.809 
4.973 
5.137 
5.302 
5.466 

5.630 
5.795 
5.959 
6.123 
6.287 


3  6.452 

3  6.616 

3  6.780 

3  6.944 

3  7.109 


18^ 


19^ 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


7.273 
7.437 
7.602 
7.766 
7.930 

8.094 
8.259 
8.423 
8.587 
8.751 

6.916 
9.080 
9.244 
9.409 
9.573 


3  9.737 
3  9.901 
3  10.066 
3  10.230 
3  10.394 

3  10.559 
3  10.723 
3  10.887 
3  11.051 
3  11.216 

3  11.380 
3  11.544 
3  11.708 
3  11.873 
3  12.037 

3  12.201 
3  12.366 
3  12.530 
3  12.694 
3  12.858 


3 
3 
3 
3 
3 


13.023 
13.187 
13.351 
13.515 
13.680 


3  13.844 
3  14.006 
3  14.173 
3  14.337 
3  14.501 

3  14.665 
3  14.830 
3  14.994 
3  15.158 
3  15.322 

3  15.487 
3  15.651 
3  15.815 
3  15.980 
3  16.144 

3  16.306 
3  16.472 
3  16.637 
3  16.801 
3  16.965 

19^ 


20^ 


m 
3 
3 
3 
3 
3 


17.129 
17.294 
17.458 
17.622 
17.787 . 


3  17.951 
3  18.115 
3  18.279 
3  18.444 
3  18.608 

3  18.772 
3  18,937 
3  19.101 
3  19.265 
3  19.429 

3  19.594 
3  19.758 
3  19.922 
3  20.086 
3  20.251 

3  20.415 
3  20.579 
3  20.744 
3  20.906 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 

3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.208 
3  23.372 
3  23.536 

3  23.700 
3  23.865 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


25.343 

25.508 
25.672 
25.836 
26.000 

26.165 
26.329 
26.49:) 
26.657 
26.822 


20^- 


21^ 


m  B 
3  26.986 
3  27.150 
3  27.315 
3  27.479 
3  27.643 

3  27.807 
3  27.972 
3  28.136 
3  28.300 
3  28.464 

3  28.629 
8  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 

3  31.093 
3  31.257 
3  31.421 
3  31.586 
3  31.750 

3  31.914 
3  32.078 
3  32.243 
3  32.407 
3  32.571 

3  32.736 
3  32.900 
3  33.064 
3  33.228 
3  33.393 

3  33,557 
3  33.721 
3  33.886 
3  34.050 
3  34.214 


3 
3 
3 
3 
3 


34.378 
34.543 
34.707 
34.871 
35.035 


3  35.200 
3  .^.364 
3  35.528 
3  35.G93 
3  35.857 


3 
3 
3 
3 
3 


36.021 
36.185 
:)6.350 
36.514 
36.678 

21^^ 


22^ 


m  s 
3  36.842 
3  37.007 
3  37.171 
3  37.335 
3  37.500 


3 
3 
3 
3 
3 


37.664 
37.828 
37.992 
38.157 
38.321 


3  38.485 
3  38.649 
3  38.814 
3  38.978 
3  39.142 

3  39.307 
3  39.471 
3  39.635 
3  39.799 
3  39.964 

3  40.128 
3  40.292 
3  40.456 
3  40.621 
3  40.765 

3  40.949 
3  41.114 
3  41.278 
3  41.442 
3  41.606 

3  41.771 
3  41.935 
3  42.099 
3  42.264 
3  42.426 

3  42.592 
3  42.756 
3  42.921 
3  43.085 
3  43.249 

3  43.413 
3  43.576 
3  43.742 
3  43.906 
3  44.071 

3  44.235 
3  44.399 
3  44.563 
3  44.728 
3  44.692 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


45.056 
45.220 
45.385 
45.549 
45.713 

45.878 
46.042 
46.206 
46.370 
46.535 


22^- 


23*^ 


m  s 
3  46.699 
3  46.863 
3  47.027 
3  47.192 
3  47.356 

3  47.520 
3  47.685 
3  47.849 
3  48.013 
3  48.177 

3  4a342 
3  48.506 
3  48.670 
3  48.834 
3  48.999 

3  49.163 
3  49.327 
3  49.492 
3  49.656 
3  49.820 

8  49.984 
3  50.149 
3  50.313 
3  50.477 
3  60.642 

3  50.806 
3  50.970 
3  51.134 
3  51.299 
3  51.463 

3  51.627 
3  51.791 
3  51.956 
3  52.120 
3  52.264 

3  52.449 
3  52.613 
3  52.777 
3  52.941 
3  53.106 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


53.270 
53.434 
53.598 
53.763 
53.927 

54.091 
54.256 
54.420 
54.564 

54.748 


3  54.913 
3  55.077 
3  55.241 
3  55.405 
3  55.570 

3  55.734 
3  55.898 
3  56.063 
3  56.227 
3  50.391 

23^ 


Tor 
Secondi. 


B 

0 

1 

2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 

38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 

56 
57 
58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.026 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
SecondB. 


£PH  90 — 34—1 


TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 


Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  obsenration  to  local  sidereal  time. 

r  less  than  V'  18™.(;,  subtract  it  from  I^  18".6; 
If  the  sidereal  time  is)  between  V'  IS^'.G  and  13»'  18'",6,  subtract  l^  18™.6  from  It; 

(  greater  than  13»»  18'".r),  subtract  it  from  25^  IS^.G; 
and  the  remainder  is  the  hour-an^rle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract  it 
from  the  true  altitude,  according  to  its  sign.    The  result  is  the  approximate  latitude  of  the  place. 

£zam/»/e.— 1800,  November  10,  at  Oi>  29'"  2D«,  P.  M.,  mean  solar  time,  in  longitude  ttJ^  east  of 
(ireenwich,  suppose  the  true  altitude  of  Polaris  to  be  2!)^  20':  required  the  latitude  of  the  place. 

Local  astronomical  mean  time   ...... 

Reduction  from  Table  III,  for  9^  29"»  20«  . 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183 

Reduction  from  Table  III,  for  longitude  (=  li<  5<j'n  east,  or  minus) 


b    m     6 
9  29  29 

+     1  34 
15  18  22.9 
—    0  19 


Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 


Subtract  sidereal  time 

Remainder  is  equal  to  hour-angle  of  Polaris 

True  altitude 

Correction  from  Table  IV. 

Approximate  Latitude 


0  49 

6.9 

li    ni      a 
1  18  36.0 
0  49    6.9 

0  29  29.1 


+  29  29.0 
—    1  16.3 

-f  28  12.7 


rn 
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Hoar-An^lo. 


ni 

0 

6 

10 

15 

20 
25 
30 
35 

40 
45 
50 
55 
60 


Hour- Angle. 


Ill 

0 

6 

10 

15 

20 
25 
30 
35 

40 
45 
50 
55 
60 


Qh. 


Jb. 


2b. 


O  i 

1  17.0 


17.0 
16.9 
16.8 

16.7 
16.5 
1  16.3 
I   16.1 

I  15.8 

I  J  5.5 

I  15.1 

I  14.7 

1  14.3 


0.0 
O.I 
0.1 
0.1 

0.9 
0.9 
0.9 
0.3 

0.3 
0.4 
0.4 
0.4 


-  1 
1 
1 
I 


-  1 


0  / 

1  14.3 

1  13.8 
1  13.3 
1   12.8 

1  12.2 

1  11.6 

1  11.0 

1  10.3 

9.6 
8.9 
8.1 
7.3 
6.5 


0.5 
0.5 
0.5 
0.6 

0.6 
0.6 
0.7 
0.7 

0.7 
0.8 
0.8 
0.8 


6.5 
5.6 
4.7 
3.8 

2.8 
1.8 
0.8 
0  59.7 

-0  58.6 
0  57.5 
0  56.4 
0  55.3 

-0  54.1 


-  I 
I 
1 
1 

-  1 
1 
1 


0.9 
0.9 
0.9 
1.0 

I.O 
1.0 
1.1 
1.1 

1.1 
1.1 
1.1 
1  9 


3"- 


b. 


5"- 


o       / 

0  54.1 
0  52.9 
0  51.6 
0  50.3 

0  49.0 
0  47.7 
0  46.4 
0  45.0 

0  43.6 
0  42.2 
0  40.8 
0  3t).3 
0  37.8 


1.9 
1.3 
1.3 
1.3 

1.3 
1.3 
1.4 
1.4 

1.4 
1.4 
1.5 
1.5 


o         / 

0  37,8 
0  36.3 
0  34.8 
0  33.3 

0  31.8 
0  30.3 
0  28.8 
0  27.2 

0  25.6 
0  24.0 
0  22.4 
0  20.8 
0  19.1 


# 
1.6 

1.5 

1.5 

1.5 

1.5 
1.5 
1.6 
1.6 

1.6 
1.6 
1.6 

1.7 


r?b. 


^h. 


8^- 


o 

+  0 
0 
0 
0 

+  0 


0.9 
2.0 
4.3 
6.0 

7.6 
0  9.3 
0  11.0 
0  12.6 

+  0  14.2 
0  15.9 
0  17.5 
0  I9.I 

+  0  20.7 


1.7 
1.7 
1.7 
1.6 

1.7 
1.7 
1.6 
1.6 

1.7 
1.6 
1.6 
1.6 


+  0  20.7 
0  22.3 
0  23.9 
0  25.5 

+  0  27.1 
0  26.7 
0  30.3 
0  31.8 

+  0  33.3 
0  34.8 
0  36.3 
0  37.7 

+  0  39.1 


1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.5 
1.5 

1.5 
1.5 
1.4 
1.4 


+  0  39.1 
0  40.5 
0  41.9 
0  43.3 

+  0  44.7 
0  46.1 
0  47.4 

0  48.7 

+  0  50.0 
0  51.3 
0  52.5 
0  53.7 

4  0  54.9 


1.4 
1.4 
1.4 
1.4 

1.4 
1.3 
1.3 
1.3 

1.3 
1.9 
1.9 
1.9 


91.. 

10^- 

0       / 

c 

+  0  .54.9 

1 

+  1     6.9 

1 

0.8 

0  56.0 

1     7.7 

0.8 

0  57.1 

1    8.5 

0.7 

0  58.2 

1     9.2 

J  «  A 

0.7 

+  0  59.3 

+  1    9.9 

0.7 

1    0.4 

1  10.6 

1.0 

0.6 

1     1.4 

1  11.2 

1.0 

0.6 

I     2.4 

1  11.8 

1.0 

0.6 

+  1     3.4 

+  1  12.4 

I     4.3 

0.9 

t  12.9 

0.5 

1     5.2 

0.9 

1  13.4 

0.5 

1    6.1 

0.9 

t  13.9 

0.5 

+  1    6.9 

0.8 

+  1  14.4 

0.5 

O  / 

-0  19.1 

0  17.5 

0  15.8 

0  14.2 

-  0  12.5 

0  10.9 

0  9.2 


0 

-0 

0 

0 

-0 

+  0 


7.6 

5.9 
4.2 
2.5 
0.6 
0.9 


1.6 

1.7 
1.6 
1.7 

1.6 
1.7 
1.6 
1.7 

1.7 
1.7 
1.7 
1.7 


11^- 


0  $ 
+  1  14.4 

1  14.8 
1  15.2 
1  15.6 

+  1  15.9 

1  16.2 

1  16.4 

1  16.6 

-M  16.7 

1  16.8 

1  16.9 

1  17.0 

+  1  17.0 


0.4 
0.4 
0.4 
0.3 

0.3 
0.9 
0.9 
0.1 

0.1 
0.1 
0.1 
0.0 
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